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PREFACE. 



In the yolume here offered to the reader I make no pretence of 

giying a systematic account of the classes of animals under 

consideration. It consists essentially of " Notes " on the points 

of greatest interest in their structure, affinities, habits, &c., 

many of which haye been drawn from the records of leading 

periodicals dealing with Natural History, such as " Nature," the 

"Ibis," the "Field," the "Zoologist," &c., supplemented by 

extracts from my own note book. Should I succeed in any 

degree in enabling others to participate in the pleasure I myself 

derive, either from reading what others have written (to whom I 

am so much indebted), or from observing the habits of animals 

with a loving, however imperfect eye, my efforts will not have 

been wholly in vain. 

A, N. 
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CHAPTER I. 

Serpents in Mythology — Inherent dread of Reptiles in Man and 
Animals — Adventure with a Puma and a Snake — A Narrow 
Escape — Death of a Horse from Snake Bite — Animals and 
^ Birds which destroy them — Encounter between Birds and 
Snake — Pigs ecUing the Rattlesnake and Cobra — Poisons 
hamdess to some Animals — Rattlesnakes living in amity vnth 
Prairie Dogs and Owls — Reputed use of the Cobra as a 
House-guard — Destruction of Human Life and Domestic 
Animals by Indian Snakes — Rewards offered by the Govern^ 
ment for their extirpation — Superstitious Reverence for them 
among the Natives, 

From the earliest times of wldch we have any pictorial or written reoorda, 
snakes have held a place of no little importance in mythology, and their 
gracefol sinnoos forms have contributed some of the elements of 
decoratiye and emblematic art. At one time they haye been worshipped 
as gods, at another execrated as the embodiment of all evil, alternately 
eulogised for their wisdom and condemned for their snbtiety. But both 
these states of feeling probably originated in fear, deriyed from a know- 
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ledge of the reptile's deadly charaoter. Thus, the creature capable of 
inflicting, by means of a most insignificant weapon, a terrible death, most 
be propitiated by worship in order that its malignity might be averted. 
The serpent form may be traced through eyery mythology. It adorns 
the temples of nations whose history is lost in the night of ag^s ; 
the red-sUnned "medicine man" of North America suspends its 
skin to the roof of his wigwam, and its figure is caryed upon 
the paddle of a war canoe in Central Africa. Fetishism in the 
savage and superstition in the civilised man have endowed it with preter- 
natural attributes, and it has always constituted an important part of the 
witch's and necromancer's stock in trade. Neither does it seem that 
the dread of the reptile is ever likely to be banished from the human 
mind. Everyone is familiar with the terror into which some persons are 
thrown by the sight of a snake, a toad, or even a harmless beetle. It is 
quite painful to witness the agony of some who are touched by a reptile 
or insect. Their screams and exclamations of disgrust suggest immediate 
relapse into convulsions— and this has actually occurred in some instances 
— as when a (harmless) snake has been wound round the neck of a person 
in this state of apprehension. I have myself shown a conmion English 
colubrine snake to several children who had never before seen one, and 
they have expressed the utmost fear and disgust, though the reptile was 
in the hands of a friend who might well be trusted to inflict on them no 
injury. For want of a better term we call this an *' instinctive' ' fear ; but 
as a matter of fact it is the dread'of the unknown and unfamiliar, the 
mental attitude which sees a ghost in an unusual effect of moonlight, or 
makes a dog bark at his own shadow on the wall, or a horse shy at some 
strange object in the road. The senses are for the moment dominant, the 
faculties of judgment and comparison suspended, the weird object throws 
the mind into confusion. 

We human beings are by no means singular in this *' instinctive " (or 
snperstitiouB) dread of snakes. Animals share it with us, as Mr. 
Barwin has shown in his *' Descent of Man." The account is so graphio 
and the language so terse that I prefer quoting it as it stands to 
spoiling it by an abstract : *' All animals feel wonder, and many exhibit 
curiosity. . Brehm g^ves a curious account of the instinctive dread which 
his monkeys exhibited towards' snakes, but their curiosity was so great 
that they could not desist from occasionally satiating their horror in a 
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most human fashion, by lifting np the lid of the box in whioh the snakes 
were kept. I was so muoh sorprised at his aoconnt that I took a stuffed 
and coiled np snake into the monkey house at the Zoological 
Gardens, and the excitement thus caused was one of the most curious 
spectacles which I oyer behold. Three species of Cercopithecus (African 
monkeys, with long but not prehensile tails) were the most alarmed ; 
they dashed about their cages, and uttered sharp signal cries of danger 
which were understood by the other monkeys. A few young monkeys 
and an old Anubis baboon alone took no notice of the snake. I then 
placed the stuffed specimen on the ground in one of the larger 
compartments. After a time all the monkeys collected round it in a large 
circle, and staring intently presented a most ludicrous appearance. They 
became extremely nervous ; so that when a wooden ball, with which they 
were familiar as a plaything, was accidentally moved in the straw, under 
which it was partly hidden, they all instantly started away. These 
monkeys behaved very differently when a dead fish, a mouse, and some 
other new objects were placed in their cages ; for, though at first 
frightened, they soon approached, handled, and examined them. I then 
placed a live snake in a paper bag, with the mouth loosely closed, in one 
of the larger compartments. One of the monkeys immediately approached, 
cautiously opened the bag a little, peeped in, and instantly dashed away. 
Then I witnessed what Brehm has described, for monkey after monkey, 
with head raised high and turned on one side, could not resist taking 
momentary peeps into the upright bag at the dreadful object lying quiet 
at the bottom." 

Some at least of these monkeys were certainly bom in confinement, and 
could never have seen a snake before. Hence Mr. Darwin attributes theii 
apprehension to an inherited instinct, as it appears to me. But others 
might have had personal experience of the weird serpent form, and recog- 
nised it. In any case none of them could have had any knowledge of 
the deadly powers of these reptiles by personal experience, though some 
might have seen their companions in Africa or India killed by snakes. 
In the presence, however, of a view supported by the greatest of living 
naturalists, the keenest of observers, and most faithful of narrators, I 
suggest with the utmost diffidence a simpler explanation. The children 
mentioned above who exhibited so muoh alarm on seeing a snake could 
not have inherited the instinct unless we suppose that their parents or 
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ancestors had somehow acquired by experience a yerj strong dread of 
snakes, which is most unlikely. Still, the children and monkeys 
behayed in essentially the same manner. In both oases, then, perhaps, 
the nnfamiliar form appeared terrible because it was new and did not 
tally with anything of which their senses had had previous cognisance. 
Although familiar with deadly snakes in their wild state, I never come 
across one suddenly without experiencing this condition of mind for just 
an instant. It is a momentary shock which stimulates the nervous and 
muscular system to an intense degree. When stalking game I have 
trodden upon a short stick, one end of which has sprung up and touched 
me smartly on the leg, and, unconscious of any effort, I have bounded 
into the air under the apprehension that a snake had struck me. A dog 
will do the same under like circumstances. The sensation is horrible. 
One can await the charge of a wounded bull or other dangerous animal 
with all one's faculties on the alert to plant the last shot in the right 
place, while perfectly conscious that failure means destruction ; but 
should one chance to tread upon a snake the nerves are unstrung for 
hours afterwards. An instance of this occurred to me while looking 
for duck on the banks of a small heavily wooded stream in South 
America, among the little creeks and patches of swamp, which afforded 
them good feeding ground. The morning was hazy and still, and here, as 
elsewhere, ducks must be approached with caution. Not a feather was 
to be seen for the first half hour, when suddenly the swish of many 
wing^ was heard overhead, and the long splash of the birds alighting on 
the water not far up stream. To creep up and throw a stone into 
the water would probably give a chance of a shot as they rose, and, 
ignorant of my whereabouts, flew over the land — the thick cover on the 
bank — reeds, bushes, and low trees — favouring the manoQuvre. I had 
reached a dense patch of reeds on the water-side, and was preparing to 
carry my plan into execution, when I was surprised by a rustling sound 
«n my right and a vigorous motion on the tops of the reeds. The gun 
was brought to the ready not a moment too soon, for right in front of me, 
and not ten yards away, stood a splendid female puma. Our astonish- 
ment was mutual. In an instant the puma crouched, and, if ever I saw 
a cat prepared to spring, it was then. A 12. bore, loaded with l^oz. 
of No. 6 shot and 3^ drachms of powder, was not the best weapon 
under the circumstances, and conciliation was out of the question. I 
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deliTered one barrel straiglit into her fftoe, and fell flat to avoid the 
charge, but there was no charge. She rose on her hind legs 
with a shrill yowl, fell backwards, struggled, and tore np the 
earth desperately. The oonYnlsire twitching of the limbs soon 
told me that it was all over, and that not even a "oat" oonld 
reoorer from the shock to the brain. A very fine creatore she was, 
as much as I could well Uft. The shot had completely smashed in 
the mask, destroyed the oyes, and penetrated to the brain in several 
places. On examining the trail, it became evident that she had gone to 
the river to drink, and had not heard me until I was close upon her. 
The tedious operation of taking off the skin being over, I set off home- 
wards with the trophy, in high spirits, which were not to last long, 
however. In forcing my way through some tangled undergrowth, 
pushing the bushes aside with my disengaged hand, I nearly touched a 
snake coiled round a branch, which raised its head and hissed 
ominously. The effect was worse than an electric shock, and the 
perspiration rushed from every pore of my body as I sprang 
back in mortal terror, not knowing at the time that it was 
a harmless constrictor. The suffering of those few moments was 
greater than I could have ezpeiifflioed had the puma rent me to 
pieces. The nerves which enabled me to draw a steady sight upon that 
mass of muscular energy prepared to launch itself with irresistible force 
upon me were completely unstrung by the sight of a miserable reptile, 
whose back I could have broken with my finger and thumb ! 

No Australian species is more deadly than the brown snake (Hoploce* 
phalus curius), and it is very common. This assertion might easily be 
disputed by those who are not familiar with dense sorubb and in the 
habit of keeping their eyes about them, for the reptile is usually sluggish 
and disinclined to move. Probably it thinks it will escape observation, 
and hundreds must be passed unnoticed on account of this habit. It will 
lie motionless among the buttresses of the so-called fig tree, and allow 
itself to be looked at closely without moving, though it is very active 
when roused. 

I have had many narrow escapes, which are not pleasant to remember, 
even after the lapse of some years. Stalking a kangaroo one day in long 
grass, I placed my hand almost upon a brown snake, which slowly glided 
off without paying any unpleasant attention to me, and on another occasios 
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I aotnally trod upon one, and was not bitten, thongh the thin oanvas 
tronsers I was wearing wonld have afforded no protection whateyer. It 
is no doubt demoralizing to a snake to be suddenly crushed by a man's 
weight, but it is dangerous to give it any chanoe of striking when 
uninjured. Occasionally they will make a determined attack upon 
a man and follow him some distance, though, usually, they 
endeaTour to escape, and strike only in self defence, or when they 
are incautiously touched. So large an animal even as a horse dies in an 
astonishingly short time after having been bitten, as I once had the 
opportunity of seeing. I was walking beside a horse dray along a 
pretty wide bush track, when the leader stepped either upon or dose 
to a very large black snake, which instantly struck him on the 
upper part of the fore leg, and darted away before we could kill it. 
A ligature was put on at once aboye the mark of the bite where a 
drop of blood issued, and the horse driven on rapidly, but in a very 
few minutes the poison began to tell, and he was evidently suffer- 
ing greatly, breathing heavily, and reeling about the track. In about 
a quarter of an hour he fell and lay struggling so violently that 
we took the gun out of the dray, put a ball into his forehead, and 
ended the painful scene. One of the larger blood vessels had pro- 
bably been struck, and the system quickly took up the virus. The 
episode was impressive as showing how almost electrical is the shook 
of this peculiar poison when introduced into the blood of a large 
quadruped. 

Snakes have few enemies except certain birds, pigs, and the cannibals 
of their own order. In India the Jungle fowl (GoZlus Bcrnkma) and the 
peafowl eat the young of the cobra, while the mongoose destroys them 
on every opportunity. The Secretary birds {Qypogeromus) of Africa 
habitually attack and destroy the most venomous species, though they 
are not provided with any special means of attack or defence ; except, if it 
be a special provision, the thick feathers on the legs which extend down 
to the tarsal joint covering the fleshy part. 

The Australian " laughing jackass " (Dacelo gigcmtea) is an expert 
snake killer, and certainly its bill is a formidable weapon. The bird 
dashes down headlong to the ground from a branch, just as his congener the 
common kingfisher does into the water, strikes the snake a terrific blow, 
and is out of reach in a moment, repeating the attack until the reptile's 
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back is broken in seyeral places. One does not often see the process from 
beginning to end, because wild birds are naturally shy of exhibiting their 
prowess in the presence of man. Ba^elOf however, is by no means shy, 
and has giyen me seyeral opportunities of seeing him enact this little 
drama. Hearing an unusually noisy chattering of a jackass one morning I 
approached cautiously to ascertain the cause of the hubbub, and presently 
saw the bird dash at something on a sapling which fell to the gn^und, 
followed by the bird screaming with excitement. The object proved to be 
a snake, which its assailant had knocked from the tree, and pinned as 
soon as it fell. In a few moments two other kingfishers, attracted by the 
cries of the first, arrived, and the three together continued the onslaught* 
So busy were they that I was able to get quite dose to them. Two were 
holding the snake down, and the third dealt it a succession of vigrorous 
blows, retreating and darting forward to g^ve impetus to the stroke. In 
a few minutes they had finished their work, and going to the spot I found 
a snake nearly 5ft. long lacerated and helpless, but still moving. It 
appeared to me to be a remarkable case of concerted action, perfect 
comprehension of the situation and the means of meeting it. Stretched 
like a cord between two of the birds the third could attack the snake 
with impunity, and they appeared to be conscious of the advantage of 
numbers where the enemy was too much for one alone, and exercised as 
well marked reasoning powers as the best endowed creature could have 
employed to attain the same end. 

Wild pigs — descendants of imported animals — abound in some parts of 
Australia, and it is said that they eat snakes, though I have nerer been 
able to verify the statement. Still, there is no reason why pigs should 
not have discovered the virtues of snake fiesh there as elsewhere. Dr. 
Bobert Brown has recorded their extirpation in the valleys of Oregon by 
the domestic pig, and Mr. T. B. Grant has related in the " Oriental 
Sporting Magazine*' two cases which came under his own observation of 
pigs searching for and eating cobras, as though it were their constant 
practice, and suffering no ill effect from being frequently bitten. His 
spirited account will speak for itself. '* The first time I witnessed this 
fact was in Ceylon, in 1856. I was returning one morning from 
snipe shooting with a tolerably fair bag of birds, when my attention 
was arrested by a dozen semi-wild pigs belonging to my friend most 
perseveringly engaged in endeavouring to turn over with their snouts the 
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lialf-rotten stem of a Palmyra palm. So perseyeringly did the pigpa aot 
in a body, and so ardently did they strive to turn oyer the stem in 
qnestion, that it stmok me at the time they mnst have some particnlar 
object in view ; and cariosity to see whether they would succeed in their 
endeavour — ^for I had never seen pigs work so unanimously in concert 
before^caused me to stop and watch them. After two or three failures, 
they gained their point, turning the tree half round, when a whole family 
of cobras, large and small, glided from under it. After them the pigs 
scampered helter-skelter, showing as much activity, though only half 
wild, as a Bengal boar would do. So completely was their attention 
taken up by the sport before them, that they allowed me to approach 
much nearer than usual. A very large cobra, fully 5ft. in length, was 
seized by a half* grown sow within 12ft. of me, and while she was 
crunching up the horrible "bonne houche, which had been seized about the 
middle of the body, I distinctly saw the reptile bite the sow twice on the 
snout, without the animal apparently caring the least about it. The 
pleasure of consuming the luscious tit bit entirely compensated for any 
annoyance or pain that the pig might have felt at the time. I saw the 
sow mentioned some days afterwards, not the least affected by the bite of 
the cobra." 

On another occasion Mr. Grant had prepared to shoot a cobra which 
had just struck and was watching the death of a frog in too dose 
proximity to a house to be pleasant, when a half-grown pig eyed the 
snake, and rushed at it. *' The pig, without a moment's hesitation, seized 
the snake near the tail, and beg^n chumping him up as a savage would 
eat a string of maccaroni. Again and again the reptile bit him — ^twice on 
the snout, once on the ear, and once on the foreleg. The pig did not 
seem to care the least about it, not stopping one moment until it had 
devoured the hideous reptile, on completing the demolition of which it 
went off grunting its satisfaction at the unexpected and luxurious 
repast which fate had thrown in its way. I saw the same pig some days 
afterwards, and it certainly did not then evince any sigrns of speedy 
dissolution." A friend of the above writer informed him that he saw a 
family of fifteen cobras, disturbed in removing the roof of a bungalow, 
devoured by two pigs which, though bitten in at least half a dozen places, 
were not in the least inconvenienced by it. 

It is impossible to withhold credence from 'cases substantiated by 
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tmstwortiiy oye witnesses— extraordinary as this immunity of the pig 
from snake poison may seem. The invnlnerability of the mongoose is 
only apparent ; he seldom gets bitten, so great is his aotiyity, but he 
sneoombs easily to artificial inocnlation, and when really stmck by the 
snake. That of the pig appears real. We are still, however, mach in the 
dark respecting the action of i>oisonB on different classes of animals. The 
ox and the goat are both ruminating animals, yet a bundle of laurel 
leayes, which will infallibly poison the former, may be eaten by the latter 
with satisfaction and even advantage. Man and the indigenous animals 
of Africa suffer no more from the bite of the tsetse fly than our oxen from 
that of the gadfly, yet it is fatal to almost all European animals, and 
the natives cannot keep domesticated cattle where it exists. HombiUs 
in India devour in a single day enough of the fruit and seeds of the 
Stryohnoa plant to km a score of human beings, and there are birds 
which feed on a species of Cantharis (blister fly), their flesh becoming 
poisonous if eaten at that season. 

I made an experiment on a common domestic duck, which seems to show 
that its mucous membrane does not absorb snake vims as does that of the 
mammalia . The head of a black snake was cut off and given to a duck, 
and swallowed by it with manifest relish, the poison glands being intact. 
Here the virus must have passed into the stomach during digestion, for 
care was taken to shut up the duck for observation, and it is known that 
the head of the snake was not vomited. No symptoms of poisoning 
whatever manifested themselves, and on the following day the duck 
was swimming about with its companions in perfect health. Certain 
classes of birds, and even of the higher animals, appear to be 
affected very differently by vegetable poisons, some dying under their 
administration, while others are scarcely perceptibly influenced by large 
doses. 

Notwithstanding the general disinclination of snakes to attack, unless 
under the immediate apprehension of danger, they are occasionally 
observed to act very determinedly on the offensive, particularly in the 
breeding season. They must be conscious of the supreme importance 
of their poison as their only means of defence, and of providing their 
living, and be disinclined to waste a secretion elaborated at some 
expense to the system, the supply of which is limited, and its excessive 
use exhausting. This strict conservatism of their energy is seen in the 
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laot that they strike their prey nsuaUy but once, and then follow it np 
until it is past escape, thongh the victim is occasionally held fast until it 
dies. 

No one would be disposed to credit snakes with anything approaching 
t6 toleration of, much less social and amicable relations with, any other 
animalB ; but it appears that they also adapt themselves to circumstances. 
In a recent number of the '* American Naturalist *' Mr. S. W. Williston 
gives an interesting account of the behaviour of the rattlesnakes towards 
the prairie dog^ and burrowing owls, which live in a kind of community 
that would be better described as ''armed neutrality.*' Snakes, dog^, 
and owls occupy the same or adjacent burrows, and the rattlesnake 
allows the dog to go in and out unmolested, never attacking the latter 
wantonly. The snake nevertheless evidently has an interest in this, for 
it freely devours the young of the dog, though never, as far as can be 
judged from the numerous rattlesnakes Mr. Williston has killed, the 
young of its co-tenant the owl. 

But the sociability of the cobra is still more remarkable, if we may 
credit the stories that have been told of it. Major Skinner gave Sir 
Emerson Tennent some examples of this, though they seem to rest on 
that most untrustworthy foundation, native authority. According to this 
account, cobras have been kept in Ceylon in a state of domestication, 
going in and out of the house at pleasure in common with the rest of the 
inmates, whom they recognised and did not molest. A wealthy man thus 
kept several in the place of dogs to guard his property, and they were a 
terror to thieves, and, we should imagine, no less so to innocent visitors. 
Most persons would rather risk the loss of aU they possess than encourage 
such dangerous private detectives about the house, for the brutes, if 
accidentally hurt, would certainly use their venom on friend or foe indis- 
criminately. 

In all countries infested by venomous snakes much loss of life must take 
place amongst domestic animals and human being^. I heard of very few 
«ase3 of death from snake bite in the Australian bush, for it must be 
remembered that the back country is very thinly populated, and in the 
populous districts the reptiles have been mostly destroyed, both by the 
direct action of the settlers and the conversion of forest into cultivated 
land. But they abound in the bush proper, for I see on reference to a 
note that I counted nearly fifty black snakes^ in one morning's walk 
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along the banks of the Condamine, on the Darling Downs, lying basking 
in the son on a well beaten cattle track by the riyer side. As far as I 
know they have no natural enemies except the laughing jackasses, and 
they prodnoe often forty yonng at a time. Settlers aver, probably with 
good reason, that they lose numbers of cattle, horses, and domestic 
fowls, in consequence of the bites of snakes, and it is notorious that 
the black and brown snakes frequentiy enter fowl houses and take 
young chickens. In India we haye some direct testimony to the rayages 
caused by these reptiles. Sir Joseph Fayrer, whose experience is 
second to none, stated in a lecture recently deliyered before the Society 
of Arts that the loss of human life could not be less than 20,000 
annually, and that of cattle 50,000 head. These figures are perfectly 
appalling; but, with so large a rural population as India has, by no 
means likely to be exaggerated. In 1875 the number of human beings who 
perished thus was 17,000, according to statistics, which probably far 
understate the actual casualties. If we consider how large an area of the 
inhabited globe is infested by one or seyeral species of deadly snakes — 
Asia, Africa, and tropical and eyen temperate America — ^we may easily 
oonoeiye that the annual loss of human life through the agency of these 
reptiles amounts to an enormous total. 

The Indian 6k)Yemment, on the recommendation of Sir J. Fayrer, M.D., 
for some years in succession ofPered rewards for the destruction of 
yenomous snakes, and a yery considerable sum was thus expended ; but 
I belieye the grant has been discontinued of late. The astute Hindoo, 
it has frequentiy been stated, soon found out that breeding snakes was 
a profitable speculation, and nurseries for them sprang up eyerywhere, 
showing how profoundly he appreciated the interest taken in his welfare. 
Under such conditions the system of rewards could not be expected to 
work well. If the natiyes waged unceasing war against these reptiles 
they would rapidly decrease in numbers, but some castes appear to haye 
a superstitious objection to killing them. Thus l^ennant says that the 
Buddhists of Ceylon, in their religious abstinence from inflicting death 
on any animal, are in the habit, when they haye secured a deadly snake, 
of indosing it in a basket of woyen palm leayes, and setting it afloat on 
a riyer, in which case it will probably escape and swim ashore. 
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Snake Charming — Credulity of Europeans — Impositions of the 
Natives — A *' faked ** Snake — A Seance wiih a Charmer — In- 
cantations and Jugglery — Catching Wild Snakes — Charmers 
killed by them — Explanation of the " dancing " of the Cobra 
— Destruction of their Fangs and Poison Glands — Sir J. 
Fayrer on the effect of the Poison — Popular Superstitions — 
Fascination — The " Pimherah" of Ceylon — The Australian 
"Death Adder" and "Hoop Snake " — Adders in England — 
Subjective Vision and Optical Illusions-^-'GeographiccU DiS'- 
tribution and Hybernation of Snakes — Their Flesh a« Food, 

No snperstition has taken so firm a hold on the ayerag^ Anglo-Indian 
as " snake charming." The great majority of onr oonntrymen certainly 
helieve that the natives have an ooonlt power of controlling the deadly 
cobra and rendering it amenable to some influence which they alone 
possess. We may g^nt that there is a grain of tmth in all the nonsense 
talked about this power ; but the opinion of those who haye systematically 
studied the question is in the main that the natives, by extreme caution 
in manipulation and a thorough knowledge of the moods of the cobra, 
ore enabled to handle these deadly playthings with some measure of 
impunity — ^possibly even when they are not deprived of their poison 
fangs or glands. The whole affair is surrounded with self-evident 
charlatanism, and it must not be forgotten that the natives are among 
the most expert conjurors in the world, and the substitution of one snake 
for another — ^harmless for deadly — ^is the easiest thing possible for these 
olever quacks, whose livelihood depends upon the credulity of Europeans. 
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I am assured by an exoeUent observer, whose life for the last thirteen 
years has been passed among the natives, that they are not ignorant of 
the art of ''faking.*' Being an accomplished naturalist he is familiar 
with all the species of snakes, and has kept most of them in confinement. 
On examining the stock in trade of a snake charmer, who little suspected 
his knowledge of zoology, he found a young python most carefully 
^^nted in imitation of the cobra, and immediately handled it and was 
slightly bitten. The charmer, knowing of course that it was harmless, 
nevertheless pretended great alarm and applied his snake-stone with 
every demonstration of anxious solicitude, meanwhile uttering incanta- 
tions and making ridiculous grimaces. The bitten man was all this time 
chuckling to himself and allowing the performer to suppose that he was 
duped. The snake-stone and incantations prevailed, the performer was 
jubilant, and told all the " Sahibs" in the neighbourhood how he had 
cured the bite of his cobra, and referred to my &iend as a living example 
of his prowess. The "Sahibs'' were of course in the secret — ^though 
they affected credulity — and that arrant humbug of a native has acquired 
a valuable annuity. So confident in his skill in "faking" was this 
rascal that he permitted the examination of his snakes, totally ignorant 
of the true power of sound knowledge, and of an eye trained, better 
even than his own, to recognise at a glance the external characters of 
venomous and non-venomous species. It would have been impossible for 
anyone to suspect even that this painted python was not a true cobra, if 
it were exhibited in the ordinary way to ordinary people, though to an 
expert the shape of the head alone would be sufficient evidence on a closer 
inspection. 

In the ''Field Quarterly Magazine and Beview," page 150, vol. II., 
there is an account of snake charming which is a good example of 
European credulity in these cases. Superstition crops up everywhere in 
the narrative. Perhaps a few extracts may be interesting to those who 
have not the volume. The charmer had been invited to perform before 
the writer, and specially to catch wild snakes. His clothing was examined 
to make sure that no snake was concealed in it ; but we must remember 
that all these men are skilful jugglers. Having been ordered to catch a 
wild snake, " He made a variety of cabalistic signs and utterances, and 
than blew his pipes steadily, walking in circles through the grass. This 
for about three minutes, then paused, and commanded any snake, whether 
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Hindoo or Mnssnlman, to oomo out to him ; then a few more notes on 

the pipes, then beckoned and called ns to go qniokly to him. I went, and 

snre enough saw a large cobra glide to him, then stop and rear with hood 

spread ; he seized it and carried it from the gprass to the clear space in 

front of the yerandah, then g^ve it his cloth to bite, and when the fangs 

were entangled in it with a wrench broke them off. This snake was put 

into the basket with the others, and I told him to catch another. Again, 

his clothes having been carefully examined, the same actions and 

incantations were gone through, and this time there was called from its 

hole another kind of snake, yenomous, but less so than the cobra. This 

was yery lively, and when caught darted at his hand and bit him. severely. 

This it did twice, and I felt much more comfortable when it was safely 

shut up with the others. The charmer spat on the wounds and produced 

one of the much talked of snake-stones, in shape, a flattened hemisphere, 

half an inch in diameter. This he applied to the bite and it stuck there. 

He smelt a piece of stick, and with it drew bands several times round 

his arm above the bite, and pronounced himself safe from any ill effects.** 

Again he was directed to catch a cobra, whose haunt was pointed out to 

him. " He advanced among the bushes, piping loudly, and adjuring the 

cobra to come forth. After ten minutes he paused, as if petrified ; then 

shook violently, and beckoned to me. I went, and there erect before him 

was the dread reptile. He seized it as he had the others, but it bit him 

in the finger. He wrapped it in his cloak-doth and brought it to the 

bungalow. It was an enormous cobra, the largest I ever saw. I made 

him break out one of its poison fangs, which he gave me.'^ After this 

sensational exhibition the performer was requested to kill his captures, 

but to this he objected, saying that he would exhibit them for fifteen 

days, and then turn them loose in another jungle ; for if he once killed 

or connived at the death of one he would lose all power over them for 

ever. 

Though this fellow pretended to rely implicitly on the virtues of his 
snake-stone and piece of stick for immunily from certain death, and was 
in the habit of handling these reptiles in the ordinary way of business 
every day, he cheerfully parted with the amulets for a small consideration. 
It does not devolve ux)on me to explain Iwvo he secured himself foom the 
effects of the bite of two snakes inflicted in the course of half an hour, 
but no reasonable being will suppose that his stone or stick had anything 
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to do with it, and for the rest we may pretty lafely oondndethat the 
narrator of this soene was dnped by a juggler who was perfectly master 
of his art. It has been asserted repeatedly that these men are never 
killed by being bibten aooidentally or otherwise. Were this a fact it 
would go a long way towards sustaining the belief in their possession of 
some antidote unknown to Europeans ; but the oases on record of death 
from bites are well attested though not numerous. Tennant, writing of 
O^km, says : " The oobra is the only one exhibited by the itinerant 
snake-oharmers, and the aoouraqy of Davy's oonjeoture, that they oontrol 
it, not by ex trac tin g its fangs, but by courageously availing themselves 
of its accustomed timidity and extreme reluctance to use its fatal weapons, 
received a pamful confirmation during my residence in Ceylon, by the 
death of one of these performers, whom his audience had provoked to 
attempt some unaccustomed femiliarity with the cobra ; it bit him in the 
wrist and he expired the same evening." No one who has observed 
venomous snakes in confinement can fail to be impressed by their recog- 
nition of their keepers. Like all other animals, they soon learn that man 
is not an enemy, but a friend who supplies them with food ; and since 
the action of a snake is mainly defensive, he is not disposed to exert 
himself, except under alarm or extreme provocation. Familiarity with 
man reaches its highest point in the case of the Indian charmer and his 
snakes. Th^ are always in his company, and have no reason to appre- 
hend violence or injury at his hands ; it is, then, scarcely surprising that 
their defensive instincts should remain in abeyance, even when th^ are 
left in full possession of their weapons. 

It seems, however, to be a common practice to destroy both the &ngs 
and poison glands. The following is an extract from a letter on the 
Bol^eot, written in answer to my inquiries, by one who has made the 
reptileB of India a special study for many years. " Snake charming 
oonsistB, in my opinion, in merely exciting the reptile by moving an 
object in front of it. The music has very little to do with it, I think, 
ISiOBgh possibly the snake is cognizant of the vibration caused by the 
instrument. The charmer taps the snakes to make them expand their 
hoods and stand np, and then the man's body and the gourd he is blowing 
ave kept in motion in front of the snake, which naturally waves its head 
to meet the expected attack. This is the so-called ' dancing.' If the 
cobra is reoUy alanned he draws in his hood and seeks to escape, and 
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then it is only by aotn&Ily tonohing him that he can be made to again 
zise with expanded hood. He will frequently strike at the charmer, bnt 
seldom with intent. The &ng8 of the oobra are extracted by making 
him strike a cloth, which is then suddenly jerked away, bringing the teeth 
with it. I can only call to mind one instance where the dnct was 
destroyed, bnt I have not examined a great many tame cobras' months. 
It is an unpleasant operation to perform, as yon may imagine. The dnct 
may be destroyed by a sharp piece of bamboo, and not by actual cautery. 
Nicholson states that the Burmese charmers do not even draw the fangs, 
and that their snakes have their full powers ; but he may be wrong, as he 
was in the case of feeding cobras. It is conceiYable that by carefnl 
hauflling cobras might be kept without their attempting to bite ; it is 
also probable that snake charmers fall victims without the fact becoming 
known. It would of course be to the interest of other charmers to conceal 
this. One charmer I knew used to be, or pretended to be, very carefnl in 
handling his snakes, and he told me that he drew the fangs every week. 
I do not believe that charmers can ever become inured to cobra poison. 
GKinther has it that the system never recovers the effect of the poison, and 
all the charmers I have ever seen were healthy enough looking men." 

Sir Joseph Fayrer also declares that the nervous system is wrecked, 
though the poison may be completely eliminated &om it. The native who 
said he drew his cobra's fangs every toeeX; was probably romancing ; for, 
although these teeth are replaced when lost by new ones, thoy would not 
attain a dangerous size in so short a time. 

Popular superstitions survive for ages. It is doubtful whether the very 
general belief that a snake " stings " with its tail or its forked tongue 
will ever die out. I have never been half an hour in the reptile room at 
the Zoological Gkirdens without hearing discussions by the spectators on 
this interesting question — some affirming that the tail was the seat of the 
deadly weapon, while others pointed triumphantly to the rapidly vibrating 
tongue in support of their view. The country folk of Scotland used, and 
perhaps do now, to give a string of ivory or stone balls to cattle to chew 
as an antidote to the poison of the viper when the animals were thought 
to be bitten. In most books on snakes a very general belief is expressed 
that they have a power of fascinating their prey. We have circumstantial 
accounts of the bird dropping from the branch into the wide open mouth 
of its relentless enemy, after fluttering some time in helpless terror under 
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the gaze of the evil eye. The notion might easily arise in the mind of an 
imaginative person who saw a poisonons snake dealing with its prey. 
After the yiotim ia stmok it seems to be paralysed by the shook, and 
seldom moves bnt a few paoes. The snake then creeps np and watohes it 
intently whQe the viras is taking effect, and the peculiar twitching of the 
limbs and convnlsive sobs of the stricken creature might be taken for the 
effect of some inflnence in the mere presence of the snake. I have never 
seen the least indication of fascination exerted by snakes in confinement 
on their prey, bnt, on the contrary, the latter have exhibited total nncon- 
soionsness of, or indifference to, the reptile, running over its body with 
shocking temerity, and betraying no instinctive knowledge of " zoological 
af^tiea " or suspicion that so deadly a force lay hidden in those 
motionless coils. 

To some minds the marvellouB is far more attractive than truth, though 
the supernatural dread of the unknown commonly associated with it is 
actually painful to the victim of superstition. If he would examine the 
facts his superstition would vanish, but his analytical faculty is suspended, 
and by no means can he compel it to banish his vague apprehensions. 
The injurious effect of this upon the mental and moral condition of the 
thinker is obvious, and knowledge is overlaid by a mass of rubbish, the 
task of removing which is almost hopeless. It has been said by a dis- 
tinguished judge that under no circumstances would he attach any weight 
to the evidence of certain persons of his acquaintance if they were put 
into the witness box to describe an occurrence which they actually 
witnessed. They were quite incapable of stating with accuracy their 
impressions of any event. No clear picture was imprinted upon the mind, 
and when th^ were called upon to reproduce it exaggerations here and 
omissionB there had distorted it beyond aU recognition. Much 
amusement may be derived from listening to the remarks of such visitors 
to the Zoological Qardens. An animal is performing some very simple 
action before their eyes, yet they entirely misunderstand it, and go away 
with a false impression of the occurrence. 

Books too often perpetuate gross superstitions in natural history, and 
thoy are not absent from reputable works of reference published within 
the last few years, but the publishers would not thank me for pointing 
them oat. We need only go back to the year 1834 to see what rubbish 
was foisted upon the credulous reader by a publication of the highest 
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dlass, dedicated to no less a personage than onr graoions Queen — then 
the Prinoess Yiotoria — entitled '' The Oriental Annual." The author, 
the Bev. Hobart Gaunter, B.D., modestly claims our implioit oonfidence 
in his discrimination and trustworthiness on the ground that he had 
passed several years in India, and endorses the two following absurd 
stories with unquestioning faith. A snake in Ceylon, called the 
pimberah, "Hes in the path where the deer use to pass, and, as they go, 
he claps hold of them by a kind of peg which grows on his tail, with 
which he sticks them." (Page 87.) This is quoted from Knox, who is 
'* an inelegant, but allowed to be an authentic historian." Again, at 
page 183 : " Before we quitted Ohunar, our dandies, who had kindled a 
fire on the bank of the river, were dressing their rice and curry, when, a 
small snake approaching the place where they were seated, one of them 
rose and despatched it with a piece of bamboo. It was about 25in. long, 
entirely white, except the top of the head, which was a deep shining 
black. This particular spedes is called by the natives the ' outah ' 
snake ; it is very rare, and of peculiar habits. These creatures always 
go in pairs, and it is remarkable that if one is killed, either by man or 
beast, the survivor wiU follow until it is either destroyed or obtains its 
revenge by biting the author of its bereavement. It has been known 
under such circumstances to keep up the pursuit with the most patient 
perseverance for upwards of three hundred miles. The little creature 
whose mate was lolled by one of our boatmen was seen, after we had 
pushed from the shore, gliding along the bank of the stream in a direct 
line with our boat, and when we reached Cawnpoor there we found it 
ready to deal its vengeance upon the wanton destroyer of its conjugal 
felicity. It was dispatched before it could put its evil intention 
into execution." It would seem difficult to cram so much fiction 
into so few Hues, but it is only a fair example of the natural 
history offered to confiding readers of the last generation. Beliefs quite 
as extravagant, however, maiutaiu their ground even among jieople who 
have daily opportunities of testing them. Thus country folk frequently 
assure us that the "bHnd" or '' slow" worm {AngvM fragiUs), merely 
A serpentiform lizard in reality, feeding upon slugs and incapable of 
wounding the finger, is most deadly ; and the common colubrine snake, 
so easily distinguished by the yellow marks on its cheeks, forming ahnost 
a ring round the neck, has repeatedly been pointed out to me as an 
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adder. Sitting ronnd the oamp fire in the Australian bush, I have heard 
stories so wildly absurd that memory refased to retain them. To the 
already terribly deadly attributes of the " death-adder " {AcoMilM'phM 
tortor) popular belief adds the power of inflicting a fatal sting by means 
of the solid homy process which terminates its tail ; so that the unwary 
traveller has no chance of escape. If he tread upon the reptile's tail it 
bites him, and if upon its head its stings him, while to place 
the foot on its middle insures destruction from both weapons. 
The use of this singular process is unknown, but it is not perforated, nor 
oonneoted with any gland for the secretion of poison. I first heard from 
a man who passed twelve years in the bush of a most diabolical 
creature, from which no one who had ever encountered it on foot had 
been known to escape, and this was confirmed (P) by others who 
declared thej had seen it. Mounted on a good horse, the rider had a 
chance for life, but if the '* hoop-snake ** espied a pedestrian, it was all 
over with him. The brute puts its tail into its mouth, forms itself into 
a hoop, and bowls after its victim with a speed which the fastest runner 
cannot outstrip, overtakes him, and inflicts a bite which is invariably 
fatal. It was useless to point out that such a reptile is anatomically 
impossible, and that no mechanical arrangement of bones and muscles 
could form a hoop capable of bowling itself along. The narrator had 
seen it, and cross-examination merely stimulated his imagination to 
higher flights. No doubt he implicitly believed it. Pages might be 
fiUed with the extraordinary superstitions prevalent in the West of 
England with respect to adders. Here, according to the country folk, 
they congregate in astonishing numbers and drive the miners from the 
low grounds, when they are working for " stream " tin. A story is, or 
was, current in Cornwall of a young child who used to share its bread 
and milk with an adder, and the two became fast friends. The mother, 
however, distrusting the child's playmate, wound a twig of ash round its 
body when she was obliged to leave it at home, and the adder, having 
some occult repugnance to that tree, was never seen in company with 
the child again. By a very ingenious device one of the aforesaid miners 
cleared the county of adders for many years. His wife had brought 
him a can of milk for dinner, but before he had an opportunity of 
drinking it an adder crept into it, and began to regale itself, whereupon 
the miner clapped a dod upon the tin, indosed the snake, and called his 
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mates to see the prisoner. Immediately, from all directions, adders were 
seen crawling towards the spot and ' snrronnding the milk can. The 
miners (wisely) retreated and watched. On the snakea came, nntil they 
formed a pUe over the spot as large as a hay-cock. Then it occnrred to 
some g^nins to snrronnd the writhing mass with dry fnrze and turf and 
set fire to it. This was done, and thousands of snakes, girt by fire, 
perished. Stones are shown which are said to be produced by adders. 
These are water-worn specimens of crinoidal limestone, the yermiform 
structure of which has no doubt given rise to the beUef . It is painful 
to reflect that numbers of human beings place as implicit reliance on 
these ridiculous fables as in any article of religious faith. The dignity 
of truth is unknown to such minds, yet probably nine-tenths of the 
whole human family is dominated by some form of superstition not less 
gross than this; and the interval between an uncultivated member 
of a cultivated nation and a savage pure and simple is after aU not very 
great. 

The actions of animals under certain circumstances seem to afford a clue 
to these preposterous human beliefs. A nervous horse may be overcome 
by terror at some insignificant object, and flee precipitately from its 
presence. The man is suddenly surprised by an unfamiliar form, rushes 
off, and sets up a " bogie " in his mind. Moreover, man is Uable to sub- 
jective visions, in which he is convinced that he sees deceased or absent 
friends or living animals in places where nothing of the kind exists. In 

Professor Huxley's account of the case of Mrs. A there are some 

interesting examples of subjective vision. This lady would frequently 
call upon her husband to remove a cat or dog from the room, pointing 
out its exact position, when no animal was present. On one occasion 
she asked him why he had so persistently kept silence while she 
had been talking to him for several minutes as he stood before her 
on the hearth rug, and had left the room without remark. She felt 
hurt at the supposed slight, and wished for an explanation ; but she had 
been talking to a vision, forherhusbandhad not entered the room previously 
that day. Among other distressing huUucinations was one that a deceased 
relative sat in an arm chair gazing fixedly at her when she entered 
the room. Her husband, to whom she pointed this out, exerted 
himself to allay her apprehensions and finally persuaded her to sit dovm 
in the hod/y of Tier d^tmct retaime. She was quite aware that these were 
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mere optical illnBions, and reedsted them itrennonsly, but to no pnrpoBe, 
nntil she had been for some time under judioiooB medical treatment, 
when th^ gradually ceased. Similar hulluoinationa of a subjeotiYe 
character may yery possibly take possession of the human mind, and be 
originated by a trifling stimulus, or they may originate in the imagination 
alone. The sufferer from delimim tremens has no doubt that he is 
surrounded by the most loathsome creatures, subjectiye creations of his 
disordered liyer and brain, yet not more monstrous than many of the 
phenomena in natural history which are seriously vouched for and gravely 
accepted every day, find a place in books, and obscure the true and far 
more interesting life-history of animals. 

Owing in a great measure to their low temperature probably, snakes 
have a large geographical range, from the Equator through both temperate 
zones ; though warmth is necessary to their highest development. Thus, 
in the tropics, we find all the largest species and the most deadly as well, 
while they diminish in size and virulence towards their extreme northern 
and southern limits, which may be roughly drawn at the sixtieth paralle 
of latitude for the northern, and at the fiftieth for the southern 
hemisphere. They seem to revel in intense heat, but cannot endure any 
amount of cold, becoming very inert at a temperature below 50°. I have 
seen the Australian death-adder basking in the fierce sun on dry sand 
which could not be touched with the back of the hand, enjoying a 
thermal bath, in fact, which could not well be less than 150°. Still, at the 
approach of winter, at least at an elevation of a thousand feet and 
upwards above the level of the sea, the snakes creep into hollow logs 
and under masses of decayed vegetation, and are rarely seen. Bushmen 
are very cautious when putting such a log upon the camp fire; for, 
stimulated by the gonial warmth, centipedes, scorpions, and snakes are 
likely to. emerge from their winter quarters, and may take up a new 
abode under the unconscious sleeper's blanket. I once saw a magnificent 
black snake, thus aroused from its winter sleep, protrude its deadly head 
from the end of the log which rested on the ground away from the fire. 
A slip knot was at once made in a piece of string carried on the end of a 
stick, worked over its neck and drawn tight. The reptile made so great 
an effort to retain its hold that it was only withdrawn with a force almost 
Buf&cient to tear off its head, and when secured was paralysed by the 
constriction of the noose. A blow with a stick rendered it harmless, and 
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after I had examined its stomach an aboriginal with the party set to 
work and made a good sapper o£f some fillets oat from the middle of the 
body, and roasted in the embers. No traoe of food was foond in the 
stomach, bat an immense quantity of fat sorroonded the viscera, 
intended as a larder for the winter months. I may here oonfess 
to a prejndioe against eating the fiesh of poisonoas snakes, and so far 
subscribe to an nnfonnded superstition, for it is quite innocuous ; but I 
have frequently eaten that of the carpet-snake (a constrictor) and the 
great iguana, and found reptilian meat excellent — ^in appearance like 
chicken, and in flayour indescribable, but by no means undesirable. 
The natives habitually eat snakes and lizards, and it is quite safe to 
follow their example, since they are men of like appetites with ourselves, 
and in some cases far better judges of cookery than we. 




CHAPTER III. 

General classification — Harmless and deadly Snakes; different 
methods of taking tkeir prey — Exaggerations of size — Structure 
and Embryonic Affinities with birds — Development of the Egg 
— Prolificacy and superfostation of Anaconda — Voracity of 
young Snakes — A case of true instinct — The erroneous belief 
that young Snakes take refuge when alarmed in the stomach of 
the mother disproved — Adaptation of the skeleton to habits of 
life — The Vertebrce and Ribs — Senses of Sight and Hearing^-^ 
Circulation — Swimming — Perceptions — Darwin on the Battle- 
snake — Structure and Uses of the Poison Apparatus. 



Fob all praotioal purposes we may divide snakes into two classes; 
oonstrictors, which seize their prey with the mouth, and retain it by 
tiirowing round it one or more coils of the body and compressing it until 
life is extinct, and the poisonous species, which rely entirely upon their 
vims both for defence and for securing their food. None of the former, 
however small, have a poison apparatus, nor do the latter ever constrict. 
The poison is absolutely essential, for, having no power of using its 
coils, the fangs alone would not enable the snake to hold a struggling 
victim, if a mammalian or bird, long enough to insure its capture. In 
the case of a strong animal the snake strikes it, releases it, and waits 
until death has taken place before swallowing it; but small ones are 
often held until they die. I have seldom observed the victim struck twice 
\tj a snake in confinement, even when, in its agony, it has dashed itself 
repeatedly against the reptile's body. When feeding in a state of nature 
it is difficult to understand how the snake could follow fast enough to 
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keep an aotiTe animal in yiew after having dealt the fatal blow. It is 
more probable that it reete content with snch as it oan hold withoat 
effort. 

The oongtriotors are in a very different position with regard to their 
prey, for not only is their mnsonlar development more complete, bnt th^ 
are enabled to bind the living animal in a vioe by enoiroling it with a 
double or triple band and drawing the folds momentarily oloser by a 
movement which shortens the length of the coil, the mechanical effect 
being similar to the shrinking of a rope with wet. Frequently, too, the 
posterior part of the body is wound round a tree to give purchase, when 
the muscular strain may be observed in the flattening of the coils at the 
points of contact with the tree ; artists too often fail to observe this 
angularity, and depict the whole body as round as a cable. 

Exaggeration of the size of the constrictors is a common feature of 
popular naturalhistories ; they have been warranted " at least a hundred 
and twenty feet long," and have been said to make " no bones " (literally) 
of buffaloes and tigers, while man is commonly made a victim. In sober 
fact 40ft. would be a colossal boa or python, and an antelope, goat, or 
sheep quite as much as it could manage. I cannot find anywhere a trust- 
worthy instance of an attack having been made upon man, but if a 
toddling infant of two years old, in Nature's garb, were put into the 
pjrthon's cage at the Zoological Gardens, its safety could not be g^uuran- 
teed for two minutes. 

The structure of a snake is in strict conformity with its habits of life, 
whether or not it has been evolved from a lower form. It lies, 
anatomically si>eaking, " at the very base of the gill-less vertebrata," as 
Professor W. E. Parker has remarked, and not only in details of 
structure, but particularly in its mode of reproduction exhibits bird-like 
characters. The bones of the face are mobile to an extraordinary degree, 
for having tio power of masticating or dividing its food, this must be 
swallowed entire, and it is often twice the diameter of the snake's body. 
The facial bones, then, are loosely united by ligaments permitting great 
extension of the parts ; bnt the organ of the mind, the small brain, is 
■afdy lodged in a cavity i^ose parts are soldered together by ankylosis 
into a strong box, which even the weight of the horse cannot crush. In 
•mbryology serpents are so closely allied to birds that drawings and 
desoriptions of the growth of the one within the shell win apply almost 
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withont alteration to the other ; and, though some are OYO-viyiparonB and 
others oyiparons there is no essential differenoe. The former bring 
forth their yonng alive, which simply means that the final stage of 
deyelopment from the egg has taken plaoe intemaJly, the latter producing 
eggs which are hatehed by the warmth of fermenting vegetable matter, or 
(in some cases at all events) inoabated by the parent. In another 
respect the reproductive process is strictly analogous to that of 
birds. Just as the constant pressure and slight movement of the 
chick's beak against the shell thins it away at that point, and 
at length, as the young bird's efforts to liberate himself increase, cracks 
it in all directions, so the embryo snake is furnished with a transitory 
sharp tooth in the upper jaw, with which it cuts through the membranous 
envelope representing the shell. This tooth disappears after the 
fulfilment of its office in liberating the young snake, and never becomes 
one of the permanent series. The mother bird uses her own beak to 
help the struggles of the chick by picking away portions of the shell 
when cracked, but the parent snake can manifestly render no such 
assistance. The young snake must be left to do all this for itself. 
Instances of snakes breeding in confinement are numerous ; but much 
still remains to be ascertained as to the precise history of the process 
in different species. The intromittent organ of the male is double, and 
true conjunction takes place, and is a very prolonged business, as I am 
informed by a friend who has had many opportunities of ascertaining the 
facts. The period of gestation or incubation ia probably very 
variable, and many difficulties stand in the way of observing 
all the conditions. In Paris one of the large constrictors incubated 
her eggs for a period of fifty-six days, during which time she 
took no food whatever, and drank but two or three times. Her 
temperature rose to 73deg., while that of the cage was only 50deg. We 
have here apparently another point of analogy with birds, whose 
temperature always rises during nesting time. One of the constrictors in 
London grave birth to a fine family dMvoe^ thus departing from the habit 
of her species ; but in this case the explanation was generaUy held to be 
that the egg^s were simply retained until they«emerged from the shell one 
by one near the doacal aperture. Perhaps the retention was induced by the 
difficulty of finding a suitable plaoe in which to deposit the eggs. Some 
tune ago an Anaconda was brought from South America and deposited 
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in the Zoologioal Gardens. As far as I oan gather it did not feed dnring 
the yoyage, and the keeper tells me that it oertainly ate nothing dnring 
the thirteen months it was under his charge. It exhibited, however, 
a most singular f eonndity, bringing forth severaX broods of yonng alive at 
irregular intervals, all of whioh died soon after their birth. This seems 
to have been an instanoe of repeated superfostation, for it does not appear 
that access was had to the male dnring oaptivily. Though superfoetation 
is by no means a rare phenomenon among the mammalia, particularly 
those which ordinarily produce several young at a birth, its occurrence 
in a snake is noteworthy. An interesting family of young mocassin 
snakes (Tropidonotua faadaius) were recently to be seen at the Gardens. 
These were also bom alive, though the snake is not viperine, and began 
regaling themselves on frogs when they were only three days old. It is 
astonishing that these little things, about six or eight inches long and 
very slender, should be able to manage a frog of considerable size, but 
they took their prey with the greatest ease. The last brood of young 
boas, bom alive too, were about twelve inches long at birth, and within 
three days took frogs and mice with avidity, killing them by the 
method of constriction oommon to their kind. The cobra has never 
bred in England, I believe ; but the puff adder of Africa has on several 
oooasions. 

To digress for a moment. It seems scarcely possible to find a better 
example than this of an instinctive action, or one inherited from the 
parent and performed without any help from experience. The young 
oould never have learned the habit of constriction from the parent ; yet 
they use a oompUoated muscular apparatus the very first tune it is needed 
irith as much fiMsility as on any subsequent occasion. 

It has been most positively asserted and widely believed that young 
snakea, when alarmed, take refuge in the stomach of the parent by going 
down her throat. Nature has made no provision for this, at all events aa 
lar as anatomy can disoover, and the notion is likely to have arisen in 
the mind of some one who opened one of the viviparous snakes, and found 
the unborn young within it, and jumped to the oonbhision that they had 
gone there tor safety. I witnessed an xnteresting performance of aa 
Australiaa snake whiehat first stnidk me with «wn«iAMrmKlA mKtnarnRiiwMynt^ 
and I might have gone awi^y with a similar impiessioii had I not inqniEed 
MOKt dosetr ^^ ^^ phenoBfinoa. The snake was ecoesii^r i^ bare spot* 
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followed by a number of yoimg, and did not for a moment observe me. 
When she did, however, she coiled herself up, and the yonng disappeared 
like magic, while she raised her head and hissed oontinnoasly. There was 
no coyer to hide a worm, yet, in an instant, every one of the yonng 
reptiles had vanished. It flashed across my mind at once that there was 
an opportunity of ascertaining whether they had gone dewn her throat, 
and I fired a charge of shot into the coiled np mass. The parent was 
out to pieces, together with some of the yonng, and I despatched 
several more which were still endeavonring to hide themselves among 
the shattered coils. This th^ did most persistently, for, whenever I 
tnmed the body over and raked them from nnder it with a stick, they 
darted back to the place of conceabnent, no donbt made qnite famiUar to 
them by habit. Some squeezed themselves nnder the body, others lay 
dose by the side of it, accommodating themselves to every bend in the 
ooils. Not one was fonnd in the throat or stomach either dead or alive, 
and it is impossible that some should not have been killed there had they 
been inside the parent at the moment she was shot. Had this been a 
harmless snake it would have been easy to have pinned it with a stick 
and made the examination at leisure ; but it was one of the most deadly, 
and could not be allowed to escape, though it had earned some title to 
respect by this exhibition of maternal solicitude for the safety of its 
young. 

A creature destitute of limbs must evidently be greatly specialised in 
structure, in order that it may be enabled to move over the earth with 
perfect freedom. Such is the case with the snake. There is no sternum 
Ofr breast bone, nor scapular arch, nor any internal or external trace of 
fore limbs ; but there are rudiments, mere suggestions, of hind limbs in 
some species; represented internally by an imperfectly developed 
series of bones, and externally by short homy spurs, which seem 
of use in obtaining a firmer grasp upon the trunk of a tree. The 
vertebral column and ribs do all the work of progression. No more 
beautiful piece of mechanism than the spine can be imagined. The 
vertebr», amounting sometimes to 400, each carrying its pair of ribs, are 
articulated together by the cup-and-ball joint, every joint having a small 
amount of movement giving an individually slight curve, which in the 
aggregate becomes a drde or series of circles at the will of the reptile. 
To this intricate piece of mechanism the muscles communicate a wave- 
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like motion, which may be easily seen when the snake is crawling slowly, 
and it is propagated with astonishing velocity through all the joints when 
he strikes his prey with lightning-like rapidity, and throws two or three 
coils ronnd it quicker than the smartest sailor could take a couple of 
turns with a rope round a belaying pin. He can stiffen these joints, too, 
and rear himself up to more than one-third of his length, and surmount 
obstacles with considerable ease. Owing to their superior muscular 
development, the constrictors are better gymnasts than the poisonous 
species, and when held near the tail can raise themselves to the hand. 
The deadly snakes are said to be unable to do this ; but I have never 
seen the experiment tried, and should be reluctant to make it myself. 
Should any reader be disposed to try with, say, the cobra, the rattlesnake, 
or Dahoia elegcms, and communicate the result to me, I shall feel 
indebted, to him ; but it may be well to remark that the fangs of the two 
last are considerably more than iin. long in well grown individuals, and 
can be used with great force. 

The ribs perform an important part in the snake's movements. 
They are articulated at their upper extremity to the vertebrsa by an oval 
head, and at the lower by cartUages and muscular connections with the 
abdominal scales. The slight motion of the vertebrsa is multiplied many 
times over at the lower end of the ribs, which are moved forward, carrying 
with them the scales to which they are attached, and whioh'play the part 
of feet. Thus the reptile walks upon the ends of the ribs in a certain 
sense, because these parts of the skeleton are the inmiediate agents in 
progression. They appear, too, to be chiefly concerned in the act of 
swallowing the prey after it has passed the jaws. They may be seen to 
move forward with a rythmical action, contracting upon the prey, and 
being drawn backwards during each effort, slowly pushing the food 
towards the stomach. 

With the exception of the eye, the senses can hardly be supposed to be 
acute. The beautifully vibrating bifid tongue seems to be an organ of 
touch, and possibly of taste. The eyes have no lids, and are only slightly 
movable in their sockets, whence the fixed stare, which gives so sinister 
an expression to the face ; but a membranous transparent extension of the 
epidermis covers them, and is shed at the same time as the skin, when it 
becomes opaque, and renders the snake blind for some days. With the 
boas, and all the viperine dass, the pupil has the appearance of a vertical 
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slit ; bnt, at least with the latter, this slit entirely disappears when the 
reptile is in a state of aotivity. I watohed three specimens of Bnssell's 
yiper (the '* Tic polonga" of India, Doboia elegoms of naturalists) with 
attention for half an honr, and found that when seeking for its prey, or 
for any reason on the alert, the pnpil was oval in shape, but contracted 
to a slit during repose. The same was observable, though to a less 
marked degree, in the rattlesnakes. That of the snake-eater and cobra 
is always round. 

The sense of hearing, as we understand it among the higher animals, 
must be wanting in snakes, for they have no external ear, and most of 
the internal parts are reduced to mere rudiments. They may, however, 
be placed in relation with the outer world by vibratory sensations, as 
fishes are supposed to be ; but cannot well be credited with any appreci- 
ation of the "music" played for their gratification by the Indian 
charmers, and stiU less infiuenced by the silly incantations with which 
they pretend to draw them from their retreats in the jungle. PHny 
seems to have attributed the effect to the wrong cause when he asserts 
that a snake is more often alarmed, excitatwr pede scBpvuSt by the sound 
of footsteps than by the sight of a man ; though no doubt the vibration 
of the earth may be conveyed to the reptile. It is a fact, however, that 
I have frequently seen a snake lying apparently unconscious of my 
approach inmiediately after I had fired a gun; and it is difficult to 
account for the fiurry and precipitancy of their retreat when sud- 
denly surprised, unless snakes depend mainly on sight for warning of 
the approach of an enemy. There is, too, much greater risk of treading 
on them by night than by day. 

The circulation is slow, and carried on by one lung (the left), the right 
being usually aborted, while the temperature of the blood is generally 
below that of the air. Thus they are incapable of prolonged exertion, 
and their vital energy is so low as to force them into holes and under 
fermenting vegetation at the approach of cold weather. With those 
spedes which subsist on frogs, &c., hybernation is probably induced to 
some extent by the absence of their food at that season. The waste of 
material in a reptile during its period of torpidity can bear no proportion 
to that of a warm-blooded animal, since its imperfectly oxygenated blood 
is propelled very slowly through the vessels, the functions are almost 
entirely suspended, and little fuel is needed to keep the vital spark alive. 
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This low form of organisatdon enables the reptile to swim and dive with 
great facility. Land snakes have been met with ndles from land, 
swimming yigoronsly. Swainson says that onr conmion snakes haye 
been met with in the Ohamiel between Anglesea and Wales, as if they 
had taken their departure from one shore and were bomid for the other; 
and Tennent mentions oases of the oobra having been fonnd on board 
ships anchored off shore, where it oonld have gained access only by 
ascending the anchor cable. 

Swainson' s aoconnt of the swimming powers of land snakes has been 
corroborated by other observers, and, besides the salt water Hydroph^Aa^ 
which are as much at home in the sea as fishes themselves, there are 
several species freqnenting fresh waters and living chiefly on fish. The 
common pond eft has been fonnd in the stomach of onr colnbrine snake, 
so that he probably seeks the water qnite as mnch for the purpose of 
feeding as of enjoying a bath. 

We have no means of ascertaining how far the perceptions of snakes 
extend, for they are singularly devoid of expression, with the exception, 
perhaps, of the cobra, which, when excited and striking ont with expanded 
hood, is certainly the embodiment of fory, and a very beantifnl object. We 
cannot, however, ascribe to them any of the perception of beaaty 
undoubtedly possessed by birds, which consciously display their 
plumage for the admiration of ^ the females, and exhibit their 
valour in mortal combat. Vanity and self esteem may have 
a place in the bird's mind, but can hardly be supx>osed to infiucbce 
the snake. Moreover, no display of any kind accompanies their court- 
ship, so charming a feature in birds, from the lordly display of 
the peacock's glories to the humble cooing and pirouetting of the 
columbidsB. Kevertheless, some, such as the coral snakes, are most 
brilliantly coloured, thus forming a marked contrast to the majority of 
'tibe class, whose tints and markings are usually sombre, and adapted for 
concealment. They are not known to contend with one another for their 
partners, either by rivalry or in battle, yet a few bear peculiar additions 
to their skin, for which no satisfactory purpose can be assigned. The 
spine at the tail of the Australian death adder has no visible use, and of 
aU the uses suggested for the rattle of Orotdlus none will bear close 
criticism. It is possible that tiie spine is an aborted organ, at one time 
of use to the possessor. We have seen that it can inspire terror in man 
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through his snpenititioaa dread of the nnknown and nnf ami liar. Why 
may it not play bogie to other enemies of AcoftdlwpKU and warn them 
from the dreadful object P Orotalus often nses his rattle almost 
at the instant he strikes, so that he oan never intend this as a 
beneficent caution to his prey. It may possibly be used as a 
ealL Some have suggested that the rattle is intended to imitate the 
idiirmp of the cicada, and thus bring birds which feed upon that inseot 
within reach of the snake. This may be briefly called " the dinner bell 
theory." The other, the beneficent theory, is thus caustically disposed 
of by Pr. Charles Darwin in the " Origin of Species ": " It is admitted 
that the rattlesnake has a poison fang for its own defence, and for the 
destruction of its prey ; but some authors suppose that at the same time 
it is furnished with a rattle for its own injury, namely, to warn its prey. 
I could almost as soon beUeve that tiie cat curls the end of its tail when 
preparing to spring in order to warn the doomed mouse. It is much 
more probable that the rattlesnake nses its rattle, the cobra expands its 
fiill, and the puff adder swells, whilst hissing so loudly and harshly, in 
order to alarm the many birds and beasts which are known to attack 
even the most venomous species. Snakes act on the same principle 
which makes the hen ruffle her feathers and expand her wings when a dog 
approaches her chickens ; but I have not space to here enlarge upon the many 
ways by which animalH endeavour to frighten away their enemies." That 
animals are for some reason (or without reason) alarmed by the hissing 
of % snake seems, certain. The harmless species hiss, though they must 
be oonsdons of their powerlessness ; but it seems unlikely that they 
would continue the practice had they not experienced its efficacy. A 
magpie will attack and kill a common English snake, as I have seen. The 
bird does not fear the reptile, but the reptile evidently ewpects the bird to 
fear its hiss. Perhaps some birds fear it, though they can have no 
esEperienoe to connect the sound with possible injury. Surely it must be 
an unfounded dread, similar to that which, in man, leads to the most 
extravagant fancies, and impels him to endow the needle-pointed vibra- 
ting tongue of a snake with deadly attributes. 

One of the very fine specimens of Orotahis in the Zoological Gardens 
has always been without the rattle, his tail ending merely in a rounded 
Boaleless protuberance. The noise of the rattle when sprung is by no 
means fonnidable. It does not sound, to my ear, ui the least Uke the 
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ohirmp of a oioada, bat rather like the tearing sound made by one of 
those wheel toys sold at fairs, which, being rapidly drawn down one's back, 
suggest the idea that one's coat has been torn from top to bottom. 

The male snake may always be distingaished from the female by the 
superior distinctness and brilliancy of his colour, while in a few species 
the difference of colour between the sexes is great enough to lead to the 
supposition that they are of different kinds. Following the general rule 
among birds of prey, the female snake is larger than the male of the same 
age. With regard to the duration of life, it is impossible to obtain any 
certain eyidence, for the reptile has no structural test of age ; and in 
confinement it is, to say the least, placed under unfavourable conditions 
for attaining the extreme limit. If, however, we may judge from the 
great size of some of the constrictors, and the known age of sacred 
crocodiles in India, it does not seem improbable that reptilian life may be 
longer than that of man. 

The external view of a snake's head raises no suspicion of the extent to 
which the jaws can be opened, nor of the formidable apparatus lodged 
there for the retention or destruction of its prey ; but the bones of the 
face are so loosely attached to each other that they admit of pro- 
digious extension both vertically and laterally, the long rib-like movable 
quadrate bone at the back of the head uniting with the lower jaw and 
forming a very wide hinge, while further forward again the other bones 
are capable of very great displacement. When fully distended the 
mouth looks more like an open sack than anything else, and the jaws and 
palate are studded with recurved conical teeth, which render the escape 
of a victim impossible. All these are fixed on the surface of the jaw, 
never, as with higher reptiles, sunk in distinct sockets, and are renewed 
when broken off, as often happens with the fangs of poisonous species. 
The constrictor usuaUy seizes his prey by the head, but not always, and 
overcomes its resistance by the overwhelming force of his coils. But a 
more subtle agent is possessed by the deadly snake in his poison, the 
apparatus for secreting and utilising which is one of the most highly 
specialised structures in nature. Two, but occasionally more, long and 
exceedingly sharp fangs are placed on the maxillary bones of the upper 
jaw, whose position would be roughly represented if we were to take out 
all the front teeth of a dog, leaving only the canines intact. Teeth of 
such length would manifestly be in the way, and prevent the mouth from 
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dosing if speoial proyifdon were not made to obviate this. Accordingly, 
they are fixed on a shortened maxillary bone, which has very free motion. 
In a state of rest the fangs lie right back along each side of the palate, 
concealed in a membrane called the "gingival fold," but in the act of 
striking they become erect, moving throngh an arc of at least 90deg., the 
gingival fold is pnshed away from them, and the keen, white, hard, 
enamelled teeth are driven deep into the flesh. Below and behind the eye 
is the poison reservoir — one of the salivary glands of the cheek — devoted 
to the elaboration of this troly marvellons secretion. From it a duct 
comes forward, is bent np towards the eye, and again downwards to the 
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front of the fang, at a in the drawing, into which the poison is dis- 
charged with much force, passing down the tabe of the hollow fang and 
earning ont at & right aib the bottom of the wound. Every provision is 
made to seonre the due penetration of the virus ; even the open- 
ing, being situated in front instead of at the back of the fang, in- 
sures the free issue of the fluid. The drawing has been 
made with extreme care from a perfect specimen of the fang of the 
puff adder {fSlotlkKi anetatis), and is three times the actual size. The left- 
hand figure is the fang seen in half profile with the front to the right ; 
the middle is a front view, showing more clearly the point (a) at which 
the poison enters and that at which it comes out (&), and the right-hand 
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fignre shows the sing^nlar stmottire of the base of the tooth where it is 
attaohed to the maxillary bone. The type is precisely similar in the 
fangs of six yiperine species which I have examined, and in all of them 
the tabe is completely closed. No donbt the fang may have been formed 
by a gradual folding over of the material from behind, progressing from 
the form of a yery wide horseshoe, the two arms gradnally approaohing 
each other nntil they finally joined and became completely tmited by 
enamel. The generally onrrent belief that the tooth is merely grooved is 
erroneons. The tooth, in effect, is the tabe of a syringe through which 
the powerful mnscles of the cheek sqoirt the poison with snch force that 
it is sometimes thrown high up on the glass of the cages, as may be seen 
by anyone who will take the trouble to observe. An intermediate form 
may be seen in some of the colubrine class and all the sea snakes, the 
maxillary bone in which is very slightly movable, and the fang not a 
complete tube, but more or less open in the front. The poison fangs are 
often broken off in the snake's prey, and pass right through it in the process 
of digestion, but they are replaced after an interval, the duration of which 
I cannot ascertain, by new ones. It does not seem to be well understood 
where the reserve teeth come from. Some writers have supposed that 
certain small teeth behind the fangs on the maxillary bone are these, but 
in most of the poisonous snakes these are not present. If they were, 
however, it is impossible to understand how these small solid conical 
teeth, fixed to the bone, could be moved forward to the exact position 
occupied by the lost fang, and become perforated. 

In conversing with a friend who has made numbers of careful 
dissections of the heads of deadly snakes, I gathered from him the 
following view. In the first place, the small teeth on the Tnaxilla 
behind the fangs are too few, even when present, to supply the snake 
during the whole lifetime, and there is no apparent means by which 
they could be pushed forward when required. He found in the poison 
duct a number of embryonic teeth, which seemed to be supported by the 
walls of the duct, but were quite unattached. These, he thinks, may be 
elaborated in the gland, and brought forward as required. They must at 
all events pass down the duct and over the exact spot occupied by the 
lost fang, for the duct opens at that point, and would thus be in the right 
position for taking the place of the lost weapon. 

All the published drawings of the poison apparatus are unsatisfaotoiy 
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in aome point. Tbu in DnTemoy'i tb* dnot of th« polmm gknd ia 
■hown aa openiiig luiU way down the fans inatead o( at ita bMM, In ths 
MOonpuiTliii flpira, where Ai* thoKlandandB tlwfuig, the duet iq^au 
In the ri^t plaoe, bnt the fangs thenuelvei are far tm much onrred, aa 
will be notioed on oomparing them wiUi thooa flgnied sepatatd?! whioh 
wpceMoit tlia extreme cunatnie, or Tory nearly eo. They ate mnoh 
etnightcc in the cattieBnoke, Boaiell'i riper, and ths oobra. Tha 
dntnghtainaD evidently did not ondsretaod what he was delinea-Ung, ai ia 
too fceqoently the oaae with rspreBenbitlons of natnral history objsoiB, It 
ahonld be mentioned that the piece of fleali hangiag dewn in front trftha 
bnga ia lie gingiral fold diueoted away from the tooth. 



FoiKK ArrAKiToa 01 TinuKi Bsui, 

HaTing no meuB of ornohing their piey into a ihapeleaB maaa inoh aa 
the oonatriotora poaisaa, the poieonoVB snakea nee their tangs in a 
paonliar manner to enable tham to swallow it. Each half of ths npper 
jnr moves, indapendentl; of tlie other, npwarda and forwards alternately. 
The fang on ona side is atmok into the animal and foroibly drawn baok, 
that on the oppijsite side being advanoed immediately afterwards to 
obtain a new hold, while the poison plays the part of saliva. The Biver 
Jack viper ezampliflea the prooeas better than any other, beoanss he raiaea 
hia kead and neok from tie ground, and while be ia disposing of a rat, 
wldidi ooonpiee him abont five minates, the fangs oan ba aeen at work 
Uke a pail of piokaxes driviag it down hia throat. The pythons and boaa 
freqneut^pnsh the dead animal against their own ooiU in ord« to obtain 
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a firm hold upon it, but they oertamly do not oover it with a profncdon of 
saliya as they are represented to do. 

This fiction may be exploded by watohing the process for half an hour 
as performed by one of the boas or pythons at the Zoological Gardens. 
One can occasionally look right into the month of a snake when he is 
dose to the glass and see everything that goes on. There is saliva 
certainly, bnt the feathers of a dnck or the fnr of a rabbit remain dry 
until they have been for some time within the snake's ja?rs. The 
capacity of the jaws and the power of the muscles are quite sufficient, 
without any considerable lubrication. When the snake eater (Op?M0- 
jihagus etaps) is swallowing his snake, moving his mouth from side to 
side, we can see the poison just wetting his prey and no more. 



CHAPTER IV. 

Bapid effect of the poison on animals — Their indifference to the 
presence of SnxHces — The poison fatal to some Snakes and harm' 
less to others — Its physiological action described hy Fayrer and 
Brunton — Pretended immunity of the Indian charmers — Death 
of one — No antidote hnovm — Professor Halford's ammonia 
treatment — Experiments by the Medical Council of Victorian^ 
The poison used for arrows — Beauty and irritability of the 
Cobra — The ** Double-headed " Snake, and other delusions — The 
presence of Snakes perceived by animals — Colour in relation to 
protection — Low intelligence — The "Sea-serpent** — Fallacies 
in connection vnth it — Delusive appearances — Fossil Snakes. 

Dbefly interesting as it is, it makes one shudder to note the rapid 
action of the poison npon an unfortunate rat or rabbit dropped within 
striking distance of one of the deadly snakes. A half-grown rabbit or 
guinea pig, after haying received the fatal stroke, shows extreme 
uneasiness within a few seconds, soon begins to stagger and crunch 
the pebbles in the cage in its agony, and is generally motion- 
less in death within two minutes. In one instance I saw Sussell's 
Tiper strike a rat, which scarcely moved afterwards, and was quite 
dead in thirty seconds. The effect was almost comparable to a lightning 
stroke, and it brought forcibly home to my mind the answer of an 
Anglo-Indian friend to my question as to what he would do if bitten by a 
cobra : " I should sit down and die as comfortably as I could." The 
aniwials run over the bodies of the snakes in perfect unconsciousness 
of their danger, smell inquisitiyely at their noses, and even ocoasionaJly 
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dftre to nibble their bodies. In an "interview" wbioh I lately 
witnessed between the puff adder and a rabbit, this indifference to the 
presence of the reptile was most marked. After being dropped from the 
opening in the roof of the cage right npon the snake's body, the rabbit, 
which one wonld have expected to be instantly bitten, investigated the 
sides of the cage to ascertain whether there was any outlet, ran over the 
snake several times, and at length sat down in front of its enemy, brought 
its nose two or three times into contact with that of the snake, and sat 
up on its haunches and quietly washed its face and ears, at a hand's 
breadth from the poised and threatening head of the snake. The most 
lively imaginafdon would fail to discover any ** fascination " here. The 
rabbit was as perfectly at home as it would have been among its own 
companions, and there was no change in the situation half an hour after- 
wards. Birds hop about on the bodies of the reptiles with similar indif- 
ference, and rats and rabbits run all over them with impunity. While 
half a dozen sparrows were hopping about the constrictor's cage, I 
noticed one sitting on the back of a snake coiled round a branch and 
preenviig its feathers y when another snake crept up and suddenly picked 
it off this insecure roost. At the same time a guinea pig had made itself 
comfortable and gone to sleep in the middle of the coils of an Australian 
diamond snake. Ducks and pigeons betray some consciousness that the 
snake is not altogether a desirable companion, and eye him with some 
lEfuspicion as they walk about ; but they clearly stand quite as much in 
awe of the human beings crowded in front of the glass as of the 
reptile, and are just as much fascinated by one as by the other. In fact, 
though they may be at any moment enveloped in the crushing folds of 
the pjrthon or struck down by the deadly fang of the viper, the animals 
and birds pay no greater attention to the snakes than to any other 
unfamiliar object, and in a very short time regard them with total uncon- 
oem. The foscination theory must then be relegated to the limbo of 
extravagances devised by heated fancy and palmed off Upon a credulous 
public, from the days of the ancients downwards ; and it is a curious 
example of the persistency of sui>er8tition, for it is alluded to and employed 
as a metaphor in probably every literature in the world ; but all the autho- 
rity that could be mustered would faU to persuade an attentive observer 
at the BeptUe House in the Zoological Gardens that there is the slightest 
ground for the long-cherished delusion. Nevertheless, many oircum- 



Effect of the Poison. 41 

Btanoes show that ammalw acquire by some means a repng^nanoe towards 
snakes, whioh they express very distinotly ; and, though there is no olne 
to the origin of this feeling, we are precluded from attributing it to 
« instinct ** by the above oases ; for, were the feeling instinctive, it must 
be common to aU animals — ^but this, clearly, is not the fact. 

Oontests sometimes take place between two snakes for the possession 
of a coveted morsel, attended with some danger to the smaller of the 
disputants. For instance, one of the young boas had got a bird half 
way into its mouth, when a much larger individual approached, seized the 
protruding half of the bird, and threw its coils around the neck of the 
original possessor. A desperate struggle ensued, and the smaller of the 
two, being unable to disengage itself, was likely to be strangled, when the 
keeper's attention being called to the incident, he raised the glass of the 
cage, gave the aggressor a smart slap, and released the unfortunate 
victim of its larger companion's voracity. A nearly similar afPray 
occurred between two common English colubers, but of course without 
the constriction. It was merely a case of "tug of war," the frog in 
dispute being almost rent in twain during the struggle, whioh was not 
discontinued until the head of one snake was partially within the mouth of 
the other and had been severely pinched no doubt. Though the veno- 
mous snakes now and then bite one another in anger, the poison seldom 
has a fatal effect, but some time since one of the puff adders was killed 
by its companion, having lingered about a week. The general result of 
experiments, however, certainly is that the venomous snakes are able to 
resist the poison of their congeners, while it is rapidly fatal to the harmless 
species — ^to lizards, fish, amphibia, and even moUusca. The virus is 
almost as rapidly diffusible as prussic acid, and when injected into a 
large blood vessel, such as the jugular vein, kills almost instantaneously. 

Chemical analysis has done little yet to suggest any explanation of the 
extraordinary energy of this poison. It is an albumenoid body, contain- 
ing about sixty per cent, of albumen and only forty per cent, of thtt 
poisonous principle. When dried it has the appearance of gum arabio, 
and retains its properties for about three or four months. Boiling, 
or dilution with liquor of anmionia, potassa, or glycerine, does not 
impair its activity. The popular impression that the poison is 
harmless, unless introduced directly into the blood, is quite erroneous. 
Just as strychnia and prussic acid when injected into the tissues are 
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fatal, 80 snake i>oi8on, given intemalfy, applied to the eyelid or any other 
mnoona BoiCaoe, p o iK— a« surely, though more slowly, aa when it is 
injected into the blood. Thns it is extremely dangerous to suck the 
wound of a person bitten by a snake, for the whole of the lining of the 
mouth is an absorbent surface. The action of the poison differs materially 
in the two great classes — ^the yiperine and colubrine snakes. That of the 
former generally leaves the blood fluid af tor death, while that of the 
latter reduces it to. a firm coagulum. According to the very exhaustive 
experiments of Sir J. Fayrer and Dr. Brunton, it paralyses the muscles 
of respiration and arrests the heart's action, but does not affect the 
mind until venous blood begins to circulate through the brain. The 
latest symptoms, immediately preceding death, are extreme dilation of 
the pupil of the eye and convulsions. In numerous cases the heart has 
continued to beat long after apparent death has taken place. After having 
passed into the body of an animal the poison seems to undergo some 
organic change, or to become effete, for the natives of India habitually 
ate with impunity the birds experimented on by Fayrer ; though direct 
introduction of the virus into the stomach of an animal — and, therefore, 
presumably of a human being — proved as surely fatal as injection into 
their veins. 

From time immemorial the natives have claimed to possess anti- 
dotes, but if they really had such, it is certain that they would have 
revealed ihws secret to Europeans for a consideration. It is extremely 
unlikely that they should have discovered that which has baffled the 
inquiry of trained minds and the research of men who know a very great 
deal more of natural history generally, and of that of these very reptiles 
in particular, than the natives themselves. In every case where a native 
has received a genuine wound from a deadly snake he has died ; but it is 
a part of the professional freemasonry among them to hush up these cases 
whenever it can be done. In the ordinary Anglo-Indian they have an 
inexhaustible fund of credulity and ignorance to draw upon. Their 
audiences at the snake charming sScmces are afraid to approach near 
enough to ascertain even whether the snakes being exhibited are deadly, 
or whether the cobras have been deprived of their fangs, and the 
exhibitors are always anxious to impress upon visitors the danger of close 
inspection. Sometimes, however, a thoroughly trained naturalist comes 
in their way and exposes the quackery of the whole business. 
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On a hot Bummer's eTening in 1877 an old friend, with whom I have 
had many a make hnnt in the Australian scmbbs, was sitting outside 
his bungalow in Bangalore (Madras), when a '' dharmer " oame np with 
his snakes and offered to exhibit them to the " sahib." A small coin 
passed and he took out his snakes, turned them round his neok, placed 
them in his bosom, and struck them in order to irritate them. The 
Englishman at once saw that they were all harmless species, and 
requested the man to hand them over to him and he would " charm " 
them. The rascal protested that he would not do it for the 
whole world, for they were the most deadly snakes, and he would 
not incur the responsibility of the " sahib's " death, and began to pack 
away his snakes with all haste. But this was an old tale to the " sahib." 
He took hold of the exhibitor by the neck, gave him a good shaking, and 
handled all the reptiles in succession, while the native was imploring 
him in abject tones to desist from the reckless course he was pursuing. 
The acting was worthy of a better cause, but it failed. With true 
dramatic tact the fellow never for a moment betrayed his consciousness 
that he was found out, but flattered the Englishman with the assurance 
that he possessed a superhuman power over these snakes and compli- 
mented him as a great charmer. The working of this impostor's mind 
was similar to that of the criminal in the dock, who thinks that, 
affcer conviction on the clearest evidence, he can yet save himself by 
persistent assertion of innocence. He was dismissed with a caution not 
to appear in the Bangalore district again. 

Early in the morning of Aug. 7, 1870, a native, sleeping in a poultry 
yard in Benares, heard a disturbance among the fowls, and rose to ascer- 
tain the cause, and while walking about suddenly felt a prick on his 
ankle. When daylight appeared he noticed a fowl lying dead, and 
began to feel ill. He went to the hospital, where he was treated by 
ammonia internally administered, and injected into the veins, but he died 
within half an hour after admission. No doubt, as he himself suspected, 
he had l>een bitten by the snake which killed the fowl. This case 
was reported officially to Dr. Fayrer by the surgeon of the hospital ; and 
at page 59 of his " Thanatophidia of India ' ' he gives the following : 
<< Information was received at 6 p.m. of Nov. 21 that a native boy, 
name and residence unknown, had died from the effects of snake bite. 
It appears that the deceased had been on the Diamond Harbour road. 
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and, near the house of the informant, had gone into the jungle, haying 
preyioosly laid down on the roadside a hashet cowtoMwng a ifidke, and 
other things nsed by snake^oharmers. He returned in a few minutes, 
and was observed to be rubbing his right with his left hand. On being 
questioned as to what was the matter, as he looked as though he was 
suffering, he said he had a burning sensation all over his body, and 
shortly afterwards he fell down and died. He had, whUe in the jungle, 
met vnth a snake, the kind he did not mention, and, on trying to catch, it, 
it bit him on the back of his right hand. The preoise time between the 
bite and the death is not known ; but it could not have been more than 
from fifteen to twenty minutes, from the account I received of the cir- 
cumstances of the case.' ' Here we have a snake-charmer, trained in all 
the wiles of his craft, stupidly trying to catch a deadly snake, and, being 
fatally bitten when within reach of the basket containing— it might be 
presumed — ^the antidote, and dying like any other mortal ! 

The Pharmacopoeia had been ransacked over and 'over again in the 
search for an antidote, with practically no success. In 1867 Professor 
Half ord, of Melbourne, created a ^eeX stir in the medical world by the 
publication of his experiments with liquor of ammonia injected into the 
blood vessels. That he saved life in a few oases by this method there 
can be no doubt, but there can be little doubt also that the patients had 
not been severely poisoned. That they would have died if no treatment 
had been applied is pretty certain ; but in no single case where the snake 
has given a full dose of its poison has recovery been brought about by 
any method. Professor Half ord conducted his experiments in so in- 
efficient a way that he neglected even to record the qua/ntitif of poison 
administered to the animals in those oases where the subsequent treat- 
ment by ammonia proved successful. As a matter of course, able 
operators in Europe, India, and Australia repeated his experiments, with 
the result that ammonia had no beneficial effect in severe oases, but did 
stimulate the action of the heart and promote recovery in slight cases. 
Sir J. Fayrer and Dr. Brunton went over the whole field of inquiry in 1&73-4, 
and entirely negatived Prof. Halford's results. They mixed the poison and 
ammonia together, injecting both at the same time into a vein, and found 
that death was positively accelerated by the mixture. The treatment^ 
was tested in every way possible, both by intra-venous injection of 
ammonia and doses given internally at intervals, and the conclusions 
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arrived at did not in any way sustain Professor Halford's olaim to have 
made an important discovery. In 1876 the Medical Oonncil of Victoria 
took np the subject and dealt with it exhaustively. Their experiments 
were made on dogs with fresh snake poison, the tremendous energy of 
which may be inferred from the fact that one grain (a fluid drop) killed 
the strongest dog in a quarter of an hour, and not one of them survived 
the administration of half a grain, though they lingered for several 
hours. No dog survived the half-grain dose even when treated by 
ammonia injection. 

Professor Halford himself used the ammonia in four cases, all of which 
proved fatal. Both the poison and the ammonia were injected by an ordinary 
hypodermic syringe, but one of Professor Halford' s supporters displayed 
BO much ignoranceof the mechanism of the snakes' poison apparatus as 
to object to the syringe on the ground that it was not natural, and that 
the force employed was excessive. The fang of the snake is, however, 
to all intents and purposes the tube of a syringe, and the muscles of 
the cheek squirt the poison forcibly into the wound, as we see when a snake 
in captivity throws its poison high up upon the glass of the cage. There 
can hardly be a question that when a snake makes a thoroughly suc- 
cessful bite he injects very much more than a grain dose of poison, 
and under such circumstances, there would be little hope of a man's 
recovery. 

Ligatures above the part bitten, where this is possible, with excision, 
have been attended with good results, but so rapidly is the poison dif- 
fused that these cannot be relied upon with any assurance of success. 
Alcohol and ammonia may be serviceable in slight cases which would 
otherwise prove fatal ; but, as far as can be judged from the experiments 
on animals, no effort would avail to save life where a serious wound 
has been inflicted, and those who have survived the bite have never 
recovered the shock to the system. 

Little comparatively is known of the HifdrophidcB, or water snakes of 
tropical seas, which appear to live on flsh and have a laterally compressed 
body, adapting them for an aquatic life, and enabling them to swim with 
great rapidity. They may be seen at the mouths of rivers in consider- 
able numbers in chase of fish, and their poison is second to that of none 
of the terrestrial species in virulence. The fangs are very small, and the 
canal in front of them not at all closed in any part of its length. They 
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do not appear to be able to see nor to nae their fangs with any fadHty 
when taken from the water. 

The fishermen on the Indian eoasts incur great danger from these 
bmtes in hanling in their nets, for they are ci^tnred by thousands, put 
into earthen pots, and oast on the beach to die, when the boats arrive, 
being unable to regain the water. Mr. £. H. Pringle tells me that, 
when out in his canoe on the Madras coast, he has seen the hydjrophAd/B 
in shoals, wriggling up the front of the adyandng wave within reach of 
his paddle. Being always in the neighbourhood of the shoals of fish, 
the snakes are of course caught in the nets, and, with all their care, the 
fishermen often fall victims to the bite. 

Equally deadly to a snail or an ox, and even retarding the germination 
of seeds, snake poison has not escaped the notice of savages as an agent 
of destruction, if we may credit the account of this given by a writer in 
the ''Field.*' He says: ''Hottentots and Bushmen know every green 
thing of the jungle, its qualities and properties, but even money will not 
tempt them to disclose these secrets. This much is known of the ' arrow 
poison,' and no more, that the venom bags of the puff adder, grey cobra, 
asp, and other South African species of snakes were used with the addi- 
tion of juice from the bulb, of that splendid amaryllis, Brunsvigia 
toxicaria — so I was told by some of the oldest settlers." The accounts of 
" oldest settlers " in new countries are little to be relied upon, but some 
inventive genius among the the Hottentots may have conceived the idea 
of applying snake poison to warlike purposes, and the knowledge may 
have become traditional. One fact at least is notorious, that savages are 
very imperfectly acquainted with the botany and zoology of their own 
land, while a competent naturalist will in a few months altogether dis- 
tance their limited knowledge, whether acquired or handed down to them 
by their ancestors. Thus, they can possess no " secrets," which do not 
soon become familiar, without any disclosure on their part, to the trained 
observer and reasoner from the civilised world. 

Beautiful as the skins of some of the species are, their movements 
are generally uninteresting, and characterised by sluggishness, except 
when in the act of taking food. One can admire the rush of a python 
on its prey as an exhibition of strength, but the irritable cobra is a far 
more beautiful creature. Shake any object before him, and he instantly 
throws himself into a menacing attitude, with about one-third of the 
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body raised in a graceful ourye above the ground, expands bis hood, 
dilates bis tbroat, sways bis body to and fro, and dasbes forward 
repeatedly at tbe offender witb a sbarp angry biss. It is tbe embodi- 
ment of fnry. Supported by tbe coil lying on tbe ground, be swings 
bis bead round to meet tbe expected attack at any point, and tbe brigbt 
black eye keenly watcbes every movement of tbe foe. Mr. Babbage baa 
given in tbe illustration (frontispiece), a faitbful and artistic representa- 
tion of tbe snake from patient study of living specimens at the Zoological 
Gardens, and bis skill as an engraver has enabled him to translate the 
work of bis own pencil in an admirable manner — as expressive as it is 
true to nature. Tbe homed frog has been introduced to form a point of 
comparison witb tbe cobra, whose expanded hood is about 4in. in 
diameter, tbe length of the whole body being about 4ift. 

Notwithstanding the extreme excitability of tbe cobra and its 
threatening attitude when in any way disturbed, I am informed by Mr. 
E. H. Pringle that it wiU strike several times in succession without 
actually biting, and this habit has no doubt led Anglo-Indians to believe 
that the men who handle it so freely are often bitten, when in reality tbe 
snake was only feinting at them. The viperine snakes make no pretence 
of this kind. They may be sullen and inexpressive, and roused witb 
difficulty, but when they strike out it is with intention, and nearly always 
with deadly effect, and this is precisely tbe class which tbe charmers care- 
fully avoid. They are clever enough at inventing double-beaded snakes, 
and produce an example for the edification of the credulous, which on 
examination turns out to be a harmless species of "Eryx^ allied to tbe 
pythons, whose tail they mutilate and flatten to present the appearance of 
tbe double bead \ but they will have nothing to do with such difficult 
subjects as BusseU's viper and tbe Hamadryad (or snake-eater), 
which are not amenable to tbe discipline tbe cobra undergoes — some- 
times, possibly, even when left in possession of its weapons. These 
chartered charlatans have formed a very accurate estimate of tbe 
credulity and ignorance of their audiences, since they find the ridi- 
culous story of this *' double-headed " snake accepted without 
question wherever they go. Not content witb manufacturing tbe 
monstrosity out of an innocuous creature, they tell us that it eats for 
six months witb one head, and that tbe other head then comes into 
use and does duty for an equal period while the first rests ! The 
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TBlne of native testiinony beoomes small indeed when we find them 
capable of deliberately promlngating a deception which is not eren 
BpecioTiB or ingenions. 

Whichever way we turn, popnlar delusions and fallacies environ the 
natural history of snakes, and some of these are as far fetched as it is 
possible to imagine. A correspondent of the *' Field " recently wrote 
thus : ''A few days ago I received from a friend in India the skin 
of a viper called the 'bloody spotted snake/ from the fact that its 
victims vomit blood, which comes out in cakes like the spots on the 
snake's back.*' The specimen was a Bussell's viper. It is not 
''spotted," neither has it any red about it; and the ''fact*' 
that its victims vomit cakes of blood is a wholly gratuitous and 
absurd invention. When we have this sort of thing from an English 
resident in India, of average education and understanding, it may be 
presumed, we can scarcely be surprised at the natives making a good 
living out of the credulity of our countrymen. 

Whether animals have what is called an " instinctive " dread of snakes 
it is not easy to determine. In oases where they have seemed to exhibit 
such a feeling it may very well be that t)iey are simply impressed with 
the unfamiliar object, and do not fear it as a snake. The monkeys 
exx)erimented on by Brehm and Darwin showed marked surprise and 
curiosity when the harmless English snake was wrapped up in the paper 
bag and submitted to their inspection. The case may be different with 
wild animals, and also with domestic animals, which come into contact 
with snakes during their wanderings, as Mr. Pringle has suggested in the 
following communication to '' Nature," 5th February, 1874 : "A friend 
and myself were watching, on one occasion, the actions of two half-bred 
Persian cats, on seeing for the first time a freshly caught cobra, which had 
been placed in a wire-gauze covered box, near the verandah. First of all, one 
of the cats, a black one, stalked carefully up to the box, in which the 
snake was keeping up a perpetual " swearing " with extended hood, and 
after a minute survey, crept away about seven or eight feet and sat down 
with its back to the snake. The other cat, a white one, now caught sight 
of the strange object, and in a like stealthy manner advanced to within 
a few inches of the gauze, and was in the act of examining the cobra 
when my friend, to see the effect of a sudden sound — for up to this time 
we had both been still as mice — moved his feet on the gravel. Had the 
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effect been dae to electrioity it would not have been more instantaneous 
nor more startling. At the first grate of the pebbles, the white oat finng 
himself backwards, tumbling — to use expressive terms— ' heels over 
head ' and 'all of fb heap/ for about a couple of yards, while the black 
oat shot vertically upwards to a height of somewhere near four feet, the 
impulse given by the spring of his hind feet being sufficient to throw 
these and his tail higher than his head. Now, both these cats are 
tame, and bold to such a degree that they reign supreme over 
all the dogs in the house, so that their great timidity on this 
occasion was evidently due to a perception of danger. I have since 
found, however, that all snakes are not equally feared by them. 
They will let the harmless g^een tree-snake (Possmta 'm,yjcter%%QjiM) 
twine round them without showing any signs of repugnance, and some 
other harmless snakes receive but littie notice from them. Why is 
this ? Is it that the hood of the cobra renders it so frightful an object, 
or have the oats in their nocturnal wanderings been struck at by cobras F 
Such is possible, for we know that in nine cases out of ten the stroke is 
made without any intention to exert the deadly power of the fangs. I 
believe, indeed, that unless irritated by an attacking enemy or in order to 
secure active prey, such as rats, &c., the cobra never strikes viciously. 
Experience of the ease with which its fangs are drawn, and of its 
helplessness without them, would teach it to be careful of them." 

Unless animals have some such perception it is difficult to understand 
how, for example, dog^ used in sport in snake-infested countries can 
escape. For three years I was in the habit of shooting among the dense 
Bcrubbs and reedy margins of streams in Australia, both by day and 
night, and was always aecompauied by a retriever, who must, certainly 
have met with snakes at least as frequently as myself, but was never 
bitten. In what manner he acquired his dread of snakes I cannot 
suggest, but it was most marked. Did he tread on the 
end of a stick which happened to fly up and give him a slight tap, he 
would spring into the air with fright — as, by the by, I have done myself 
— and could never be persuaded to come near a snake when it was shown 
to him. On such occasions he would look askance at the reptile and 
shrink from it with evident alarm. When walking in a friend's 
garden one morning near Brisbane with the dog he attracted my attention 
by a steady " point " at a clump of ferns, carrying his tail, however > 
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dropped in a peculiar maimer, quite distinct from the nsnal semi-erect 
position it would assume when he came across a bevy of quail or ground 
pigeons. Upon routing among the ferns with a long stick a carpet snake 
glided out, which I at once chased and secured, and presented to the dog, 
but he would not allow me to approach him. Whether he had detected 
it in its hiding place by hearing it move, or had scented it, or seen it 
make off into the ferns may be an open question. It was at all events 
an object with which he seemed to be acquainted, and one which he 
studiously avoided. 

Having often noticed when riding in the bush that horses would 
suddenly become restive and snort after their manner when alarmed, I 
took the opportunity of carrying this snake to the stable and showing it 
to the horses. They appeared to recognise it at once, and exhibited every 
symptom of repugnance and apprehension. It is by no means improbable 
that ftTiiwnftlg detect the presence of snakes by the odour emitted from the 
scent glands of the male, which is always more or less observable, but 
particularly in the breeding season. In these cases the animals could 
have obtained experience of the form of the snake, but they could not 
know its dangerous character, and we may speculate in vain on the 
oause of their dislike to it, inasmuch as the rats, guinea-pigs, and birds, 
at the Zoological Gardens, do not alter their demeanour in the presence 
of the living reptile. 

Since Mr. Bates and Mr. Wallace brought forward so much interesting 
evidence on the subject of "protective resemblances,'* naturalists have 
paid more attention to this singular provision of nature. In the chameleon 
it reaches its maximum, and is strongly marked in some frogs and toads, 
but does not apply so generally to snakes as their habits would seem to 
require. Kothing can well be more conspicuous than the coral snake of 
South America — ^bright red with transverse bands of black and yellow — 
and an enemy would have no difficulty in detecting a rattlesnake. In many 
other instances, too, the colour presents so little resemblance to the 
ground the snake frequents that no protection can be afforded it. There 
may be the less necessity for this, as so many snakes are nocturnal in habit. 
The Australian black snake — diurnal, I believe, in habit, because I have 
seen it more frequently in the daytime than any other — ^is a strongly 
marked object on the usually brown and burnt surface of the earth, and 
equally so on bright green grass. I ha^e not seen the hamadryad 
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{Oji\wyph(Sjgui elops) in the wild state ; but a friend who has killed many, 
one of which was more than 12ft. long, tells me that its almost black 
back and yellow belly render it easy to be seen in the Indian jangle, 
while the nncertain oolonrs of the cobras and Bnssell's viper may afford 
them some protection. The beantifolly reticulated skins of the mighty 
pythons and boas, arboreal in habit, assimilate well with the trunks and 
branches of trees, npon which they lie in wait for their prey, and 
the green tree-snakes have their very counterpart in colour in 
the foliage. The eye is less readily attracted by a mixture of 
oolours, even if they are individually conspicuous, than by a uniform 
colour ; and, since the majority of snakes have mixed colours, this 
circumstance may operate as a partial protection. No snake has the 
power of changring its colour possessed by some lizards and frogs ; but, 
on the other hand, the latter have not any means of defence whatevet 
but concealment, unless we except the black toad of South America, 
spotted with brilliant vermilion, which emits an acrid secretion well 
calculated to deter from a second experiment any creature which had 
once tasted the nauseous mouthful. 

Every living thing must doubtless exercise some degree of intelligence 
in order to provide itself with its daily food, but most insects must 
^eatly excel this low vertebrate form, the snake, in mental faculties. 
With its tiny speck of cerebral tissue, an ant or a bee raises elaborate 
structures, and forms a well ordered society under a government which all 
understand and implicitly obey. Patience, infinite industry, co-operation 
in labour and war, fertility of resource, and courage — attributes of man 
himself— characterise whole classes of insects, the plan of whose nervous 
system and organisation is far below that of the lowest reptiles. Yet 
the greater part of the life of a snake is passed in gorged inactivity. It 
is never seen to play, and shows but moderate ardour in the supreme 
hour of courtship. It never constructs anything ; as soon as its young 
are bom they are left to shift for themselves, and it exercises no 
ingenuity in the capture of its prey. Nothing so high in the scale equals 
it for stupidity. Of the numerous species in confinement in the 
Zoologfical Gkbrdens only one shows an active interest in the movements 
of the keeper at feeding time. When he comes round the hamadryad 
raises himself to the top of his cage and waits with expectation at the 
little hole where the snake which is to form his meal is introduced. That 
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he diBtingnushea bis keeper is manifest, for though he will raise himself 
to the hand of a stranger tapping on the little trap-door, it is not with 
the same eagerness and persistency shown to the keeper. The manner 
is altogether different. As soon as the head of the snake is pnt throngh 
the hole he seizes it by the neck and pnlls yigoronsly. In doing so he 
sways himself to and fro, and some bright yeUow drops of the deadly poison 
mn down the glass. It is no. great exhibition of intelligence, certainly, 
bnt something to his credit that this snake shows a more decided 
recognition of the keeper than many of the others, which I attribute to 
his relationship with the active and excitable cobra. 

It is difficult to state the grounds for my opinion, but I have a decided 
impression that the poisonous colubrine snakes are more intelligent than 
the vipers and constrictors. In the " Annals and Magazine of Natural 
History," second series, 1852, Vol. IX., page 333, Mr. E. L. Layard' 
gives an instance of an apparantly very clear case of reasoning. A 
cobra had thrust its head through a narrow hole and swallowed a toad, 
'* but with this incumbrance he could not withdraw himself. Finding 
this, he reluctantly disgorged the precious morsel, which began to move 
off ; this was too much for snake philosophy to bear, and the toad was 
again swallowed, and again was the snake, after violent efforts to escape^ 
compelled to part with its prey. This time, however, a lesson had been 
learnt, and the toad was seized by one leg, withdrawn, and then swallowed 
in triumph." It may enter the sceptical mind to suggest that the 
seizure of the toad by the leg was an accident, as it might have been, and 
not due to reflection on the part of the snake, but we may give the cobra 
the benefit of the doubt without any serious violation of probability. 

Last, but not least, or rather, if report be true, the largest of its kind, 
comes the " sea serpent," which has vexed the minds of naturalists times 
without number, and given rise to much discussion. The marine species 
already known rarely, if ever, exceed six feet in length, and are confined 
to warm latitudes. Naturalists are unanimously agreed that such a 
creature is zoologically improbable, if not impossible, while those who 
affirm its existence point to the numerous authentic (?) instances in 
which it has heen seen. The whole question turns on the accuracy of the 
observation — Did the observers see a serpent or some object which simu- 
lated it P Some accounts have been suspiciously circumstantial. The 
shape and colour of the eye> the number of scales, and other minute 
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partionlars have been duly recorded. It nsnally possesses a mane, a 
most inoongmons appendage, trnly, to an aquatio reptile, and has been 
guaranteed 600ft. long. The belief was apparently current in Virgil's 
time, and is expressed in the well known lines — 

Eoce autem ffemini a Tenedo tranqoilla per alta 
(Horresco referens) immensis orbiboB an^es 
Incambant pelairo, pariteraue ad litora tendant ; 
Pectora qaormn inter flactas arreota. jabaeque 
Sanguineas ezsuperant undas ; pars caetera pontom 
Pone tegit, slnuatqae immensa volomine terga. 
Fie BonltuB spomante salo ; jamqne arva tenebant, 
Ardenteaque ocolos soffeoti 8*ngaine et igni, 
Sibila lambebant lingnia vibrantibaa ora. 

— Pleading up to the tragic death of Laoodon and his two sons, which some 
unknown sculptor embodied in the celebrated group of statuary, one of 
the finest heirlooms of classic art. Here, again, we have the idea of the 
crest or mane, and a general description suspiciously like some of those 
offered in our own time. In 1808 a number of '' independent ** witnesses 
saw the great sea serpent off the Orkneys, and straightway deposed on 
oath before a magistrate to the marvellous spectacle they had witnessed. 
Shortly afterwards two huge fishes were driven ashore on the coast in a 
great storm, and the fishermen (with a praiseworthy desire to promote 
science) joined their two backbones together, and palmed the composite 
structure off upon the public as that of a " serpent" upwards of 60ft. 
long ! But, unfortunately for the wonder mongers, some of the vertebras 
of this monster fell into the hands of Professor Owen, who demolished 
the sea '' serpent '* at once by pronouncing them to belong to the basking 
shark, which decision will be found recorded in the catalogue to the 
Osteology of the Museum of the College of Surgeons, 1853, vol. 1, page 98. 
Now, as everyone must have observed who has had much experience 
of the sea, sharks, whales, porpoises, and other marine monsters have a 
peculiar habit of swimming very frequently in single file (even if there 
are only two in company), and the most reasonable explanation of the 
sometlvmg which the Orkney people saw is that it was these two basking 
sharks swimming in one another's wake, and that they were subsequently 
driven ashore by stress of weather, as happens even to the whale when 
he gets into shoal water. Trickery on the part of the fisherman anxious 
to turn an honest (?) penny then comes in, and the account is of course 
'* confirmed." Take equal parts of profound ignorance of natural 
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history and trickery, and spice well with the love of the maryelloiis, and 
we have the ingredients of probably every dish of sea-serpent lore that 
has been served up to a crednlons pnblic. 

No doubt, however, can be entertained that certain appearances at sea 
are very deceptive, and may easily give rise to a strong belief in the 
existence of this marine reptile. Correspondents of ''Nature" have 
thrown much light upon this part of the subject. On 5th August, 1878, 
a party of geologists were crossing from Folkestone to Boulogne to study 
the formations on the French coast. When they were within a few miles 
from the shore, one of them exclaimed, *' Look at that extraordinary 
object passing across the bow of the steamer about a mile or a mile and 
a half in advance of us.*' On turning in this direction, there was seen 
an immense serpent, apparently about a furlong in length, rushing 
furiously along at the rate of fifteen or twenty miles an hour. It was 
blackish in front and paler behind ; its elongated body was fairly on the 
surface of the water, and it progressed with an undulating or quivering 
motion. Had not one of the passengers possessed a first rate marine 
binocular, this would have been telegraphed all over the civilised world 
as an indubitable sea serpent. The glass was turned on the object, and 
after a few minutes' observation it was seen to consist of a mass of 
birds vn. rapid motion. Those that were strong on the wing were able to 
keep well up with the leaders, and thus made the head appear thicker and 
darker by their numbers, whilst those that had not such powers of flight 
were compelled to settle nearer and nearer the tail. Thus the mystery was 
solved ! This origrin of the appearances is confirmed by another writer, 
who says, ** I was staying at a cottage near Sand gate, on an elevation 
which commanded an extensive sea view. One morning my attention was 
called to a large, dark, undulating body, which moved rapidly through 
the sea. As it was some way from the shore, I naturally concluded it to 
be of enormous length. I lost no time in making inquiries as to the 
nature of this phenomenon, and was so fortunate as to find a fisherman 
who had witnessed it. He told me that it was a flight of petrels. But 
for this I should certainly have believed that I had seen the Great 
Unknown." 

Every sportsman who has paid attention to the flight of gfregarious 
birds is perfectly weU aware of their habit of flying low in windy weather 
over both land and sea, the purpose obviously being to avoid the full 
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foroe of the wind, and he will also be familiar with the tailing off of the 
weakest. When they leave their feeding grounds, or go to them, they do 
not all start at the same moment, hence there is a long qnene. I do not 
think I am drawing a long bow when I say that I have seen snoh 
a tail fnlly half a mile long in many cases. Standing on the western 
ooast of Stradbroke Island, Moreton Bay, one evening, and watching 
the msh of the breakers of the Pacific on its low sandy shore, an 
innumerable army of cormorants, flying low against a strong wind, 
defiled past me. The leading part of the mass was very compact, and 
contained a vast number of the birds, but became thinner and thinner 
towards the end, though never actually broken, and the procession 
lasted ten minutes. It ''undulated" from time to time, and often 
seemed to touch the water, now rising and anon falling in such a 
manner that, had this stream of birds been at any distance, it might 
have suggested* some monster traversing the surface of the ocean. 
Ducks fiy more in packs and bunches, but occasionally stream out, 
while half a dozen oorniorants wiU usually fiy in a single line ; and 
when they are numerous there are many parallel lines, and but few 
stragglers except along the direct line of fiight. On an almost 
windless evening in the North Atlantic some years ago, the 
telescopes, which had been sweeping the horizon all day in the hope 
of catching sight of the distant ripple of a coming breeze, made out some 
singular object about a mile and a half ahead of the ship, 
which presented an extraordinary appearance. It was a large dark 
mass, having a fringe fioating around it, heaving up and down on the 
swell of the ocean. Every now and then as we intently watched it, the 
fringe seemed to stand up and wave about with a lifelike motion. 
Seaweed, some said, others a wreck, but the majority decided it without 
hesitation to be a sea serpent. We forged slowly ahead towards it, but, 
as the evening was closing in almost despaired of gratifying our curiosity. 
Meanwhile, a strange sound came from the monster, an indescribable 
whistling scream, which fortified the opinion of the advocates of the sea 
serpent. Many living men had seen the sea serpent, no doubt, but it 
was reserved for us of all men to hear it hiss ! Louder grew the noise 
as we approached, and simultaneously several telescopes were taken down 
from eager eyes, and we turned to one another with the remark, "Why, 
it is a lot of birds ! " But what were they doing there P Thousands of 
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gulls and albatrosses were collected around the body of a dead whale, 
fighting and screaming over their noisome banqnet. The portion of 
the whale above water was crowded with a dense mass of them, and 
as the fight waxed hot, now and then a cloud of birds rose a few feet into 
the air, and again settled down upon the carcase. This was the waving 
m%ne we had seen, and the outsiders swimming round to pick up detached 
morsels of blubber the fringe which rose and fell upon the swell. 
Complete as the disillusion was, I doubt whether any one of us coxQd have 
hazarded a conjecture as to the rea^ character of the phenomenon, if we 
had not passed within 300 yards of the whale, and some would have 
carried to their graves the unalterable conviction that they had seen the 
sea serpent's head, with its mane above the surface of the Atlantic, and 
had even heard it hiss ! 

It would be tedious to recount all the appearances that have been con- 
strued into this marine monster, among which timber and masses of the 
ribbon weed are some of the most likely, but the following, communicated 
to ''Nature*' by Mr. E. H. Fringle, is so peculiar as to be worth 
quoting : 

<< One morning in October, 1869, I was standing amidst a small group 
of passengers on the deck of the ill-fated P. and O. ss. Bangoon, then 
steaming up the Straits of Malacca to Singapore. We were just within 
sight of the coast of Malacca and quite out of sight, so far as I 
remember, of Sumatra. One of the party suddenly pointed out an 
object on the port bow, perhaps half a mile off, and drew from us the 
simxQtaneous exclamation of " The sea serpent!" And there it was to 
the naked eye a genuine serpent, speeding through the sea, with its head 
raised on a slender curved neck, now almost buried in the water, and 
anon reared just above its surface. There was the mane, and there 
were the well-known undulating coils stretching yards behind. But for an 
opera glass, probably all our party on board the Bangoon would have been 
personal witnesses to the existence of a great sea serpent ; but — alas for 
romance ! — one glance through the lenses and the reptile was resolved 
into a bamboo, root upwards, anchored in some manner to the bottom — 
a " snag" in fact — swayed up and down by the rapid current, a series of 
waves undulated beyond it bearing on their crests dark coloured weeria 
or grass that had been caught by the bamboo stem. Ignorance of the 
shallowness of the Straits so far from land, and of the swiftness of the 
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oarrent, no doubt, led ns to onr first hasty oonolusion ; but the story 
shows how prone the human mind is to aooept the marveUous, and how 
careful we should be in forming judgments even on the evidence of oar 
senses.'* 

Seriously as these examples of illusory appearances discredit the 
accounts which the world has been asked from time to time to believe on 
the authority of eye-witnesses, a more formidable objection still can be 
advanced against the probability that the sea holds any reptile, fish or 
cetacean of considerable size, with which we are not already familiar. 
The bones of every species of whale and shark, the largest known denizens 
of the ocean, are frequently cast up by the waves on every coast, but 
no trace whatever has hitherto been found of any such reptile as the sea 
serpent. Almost every bone of such a creature must betray to the most 
moderately informed anatomist the existence of a new animal, differing 
so radically from all other marine forms that savages even would have 
a distinct name for it. Keither does palsaontology lend any countenance 
to the supposition that there is even a remnant of the great ichthyosaurus 
and plesiosaurus of Mesozoic times — the last representatives of their 
race — Chiding from the ken of man in ocean depths. They were 
extinguished before the dawn of the Tertiary era. If this planet may be 
said to have ever owned a sea-serpent, it was the gigantic mosasaurus 
embedded in the chalk of the river Meuse, whose length was not less 
than 80ft. Its body was long and snake-like, and ended in a very long 
tail, compressed like that of existing hydrophidoB, both sets of limbs 
being reduced to swimming paddles. This might indeed have been justly 
described by the mariners of Cretaceous seas — had there been any^in 
the extravagant terms with which a mere myth has been honoured in the 
nineteenth century. 

It is a remarkable fact that, during the ** age of reptiles" throughout 
the Permian, Jurassic, and Cretaceous periods, when both land and sea 
were dominated by the most varied reptilian forms, nothing approaching 
a true serpent appeared. We find the first traces of them in the Eocene 
deposits of Europe and America, when crocodiles and lizards had 
already a well established position, and all are constrictors. 
A python-like snake, some 20ft. in length, is found in the 
London clay i^id the Bracklesham beds, ,but no deadly species 
either here or in America, so that we have no means of judging whether 



58 Zoological Notes, 



the snake is a progressing or retrograding form. PalsBontology does not 
admit that any form of life came into being per saltum, but rather infers 
that, when we have one link of the chain, the upper and lower ends from 
which this has been detached existed, thongh we cannot find them. 
Between the termination of the Oretaceons and the beginning of the 
Eocene periods there is a vast physical break, at least in Enrope, and tke 
chalk has undergone enormous denudation, which may well have swept 
away the links of the chain that would have enabled us to trace the 
ancestry of these pythons. The vegetation of the time was still semi- 
tropical, as evidenced by the fruits of palms ; and the splendid 
nautili in the London clay point to warm seas, while snakes of 
such proportions as these are now characteristic of tropical climes. 
During the subsequent submergence and re-elevation of the European 
area, the few remaining links may have been scattered far and 
wide, and glacial action may have completed their obliteration. Our 
common adder may possibly be a ''survival" from remote times of 
some representative species as large and as numerous as those which 
swarm in tropical Asia, America, and Australia. We are at least fortu- 
nate in its comparative insignificance, but it is singular that the Eocene 
constrictors have left no descendants in Northern Europe, though the 
most formidable of their kind still flourish on the American continent. 
Possibly that rigorous cold which locked these islands in the grasp of 
the ice exterminated a race in every respect undesirable as joint 
possessors with man of that which he deems his special inheritance 
— the earth. 




ON MARSUPIALS AND THEIR ALLIES. 




1^^ 

m 
I 



;3i 






ON MARSUPIALS AND THEIR ALLIES. 



CHAPTER I. 

Oeographical Distribution and Clamfication — American Opossums 
— Tenacity of Life — Australian Opossums — Cunning — Aro^ 
matic Odour of Australian Animals — Flying Phalangers—' 
Habits of the Koala in confinement — Dasyures, Bandicoots, 
4rc. — Kangaroos, Varieties, Size, Weight — Vitality, 

Between serpents and marsupials the interval may seem so great as to 
render the transition from one to another very abrupt , but, though birds 
are actually the intermediate forms (as will be shown subsequently), 
marsupials and their allies lie at the very base of the mammalian class, 
just as serpents are the lowest representatives of the reptilian, and their 
struc t ural relations to other members of the group which owns man as 
its head are quite as anomalous as those of a snake to a crocodile. No 
mythical history attaches to them ; they are the productions of a region 
only lately known to civilised man, and consequently never had an 
opportunity of being immortalised in poetry and fable. Had the Greeks 
been acquainted with them, their fine aesthetic sense would have led them 
to regard a kangaroo or platypus as ungainly brutes worthy of no place 
in mythology, while the peculiarities of anatomy, so interesting a feature 
to us modems, would have been a sealed book to the ancients. 
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The geogrraphioal distribntion of the marsapials is sing^nlar. We find 
them now only at the Eastern and Western extremities of the globe, with 
nothing whatever to represent them in the intermediate area, thongh in 
early Mesozoic times they were inhabitants of Europe, and the earliest 
known form of mammalia, as they are actually the most primitive. In 
the regions they now occnpy they may, then, be reg^arded as ** survivals," 
remnants of a stage in evolution which has long since been passed. In 
America, where the only genus on that continent, the Virginian 
opossum, was first discovered, all the higher forms of mammalia exist 
in force, while in the Australasian region, including New Guinea and 
some adjacent islands, their present head-quarters, the higher mammalia 
are represented, so far as is at present known, only by a single species 
of dog. This can be said with certainty of Australia and Tasmania at 
least, that no mammal so high even as a rodent has any 
place among the indigenous animals, with the exception of the 
"dingo,'' or native dog, and the large fruit-eating bats. The re- 
maining genera and species, of which there are a large number, are all 
marsupial or pseudo-marsupial. In the form of their teeth and certain 
other characters, however, besides their habits of life, they faintly reflect 
the carnivorous, ruminant, and rodent animals of the rest of the world, 
differing from them entirely by the marked peculiarity of the special 
provision for the reproduction of the species. The accomplished 
naturalists d'Albertis and Beccari have completely exposed the imagina- 
tive accounts received some few years ago, froia one who clmmed to 
know more of New Guinea than anyone else, of the presence of the 
hippopotamus, rhinoceros, and other large quadrupeds in that island, and 
assure us that the marsupial type prevails in that " land of the birds 
of Paradise," as might be expected from its geographical and geological 
relationship with Australia. 

The anatomists have found great difficulty in forming a good natural 
dassifioation for this abnormal group, basing it on the generative or 
locomotive organs, the dentition, or the character of the brain, as 
seemed to be the most convenient, with advantages and disadvantages 
inherent in each. Owen's "cerebral" classification, based on the 
structure of the brain, is the most severely scientific, but is not easily 
applicable in practice, and does not include all the modifications of the 
brain. The Monotremata (platypus and echidna) and Marsupialia 
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(kangaroo, &o.) are placed in this system as Lyenoephala, 
or "smooth-brained/' i.e., possessing brains devoid of oonvolntions ; 
bat, while the platypus and echidna, and even the opossnm, are tme to 
this, the kangaroo and its immediate relations exhibit slight convo- 
Intions of the brain. The varieties of the locomotive organs preclude 
the possibility of establishing a satisfactory classification on this 
character by itself, and the dentition is scarcely more trustworthy for 
the purpose. The food of the animal, too, depends so much upon circum- 
stances that, though it is the leading feature of an accepted system, it 
is by no means a strict enough test of the position a species should 
occupy. As an example of this we have the Hi/psi^pri/mnus, the 
** wallaby " of the colonists, a solely herbivorous animal, in no respect 
differing from the kangaroos, except in the possession of well-developed 
upper canine teeth. These canines are not a sign of carnivorous 
habits, for the animal lives entirely on grass and roots ; but if they 
were accepted as the basis of any dental system of classification, they 
would place their possessors among the solely carnivorous genera, to which 
it does not belong in any other respect whatever. Similarly, the pha- 
langers, the so-called " native bear," or Koala, and the * 'flying squirrel," or 
petaimiSf are both classed as fruit-eaters, whereas they are both 
carnivorous and herbivorous. During the season of indigenous fruits 
they are no doubt mainly frugiverous, but I have found insects and the 
leaves of trees in the stomachs of both, and have good reasons for 
suspecting them of taking an interest in young birds and eggs. Again, 
the opossums of Australia, classed among the flesh-eaters, supplement 
their diet to a very considerable extent with fruits and leaves ; and the 
so-oalled ** bandicoots" (Perameles), insect-eaters by classification, 
attack the colonists* potatoes in the most determined manner, and 
disdain no kind of small gear in the way of slugs, worms, &o. 

In the face of such discrepancies, the task of constructing a 
satisfactory system of classification is exceedingly difficult, and 
substantial agreement not easily attained. The following is a convenient 
arrangement for practical purposes : 

Obdeb I. Mabsupialia. 

Ma/rswpiaU of the New World. 

Familiss. Guneea. SraiiM. 
DideHipUda Didelphys 20 
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'M.a/nfwpiaXi of the Old World, 

Pamilieb. Gensiu. sSiiw. 

r'MaoropaB 40 

Macvopodxd4B < Petrogale 5 

(.HjpsipTymniiB 10 

(JmajvaraB 5 

Doaytirtdas •< Phasoogmle 6 

(.ThylaoinuB 1 

rPbalaogriBta 15 

Phakm^istida < PetaaniB 10 

CPhaBoolarotoB 2 

p—"*- {!SSJS?^:::::::::;:;:::::::::::::::;;;;:::;::;: I 

Myrmeedbidas MyrmeoobioB 2 

PhMCoU/mydcB PhasoolomyB 2 

BendrogalidcB DendrogaloB 2 

ObDEB II. MONOTBEMATA. 

ConBiBts of the OrnUhorhynclma (one Bpeoiee) and the Echidna (one or two speoieB), 

confined to the AoetraUan re^rion. 

The above represents the nnmber of species approximately, mnoh 
difference of opinion existing as to whether some are good Efpeciea or not. 
On the whole, it is probable that many of them are merely varieties, 
depending upon climate and other local conditions. 

The varions genera are thus represented by their trivial names: 
Didelphys, the opossums of America; Macropns, the great kangaroo; 
Petrogale, the rock kangaroo ; Hypsiprymnns, the wallaby and kangaroo 
rat; Dasytiras, the Tasmanian devil; PhascogaJe, a similar arboreal 
form ; Thylacinns, the Tasmanian wolf ; Phalangista, the Australian 
opossums ; Petaurus, the flying squirrel ; Phascolarctos, the native bear 
of the colonists, or ursine opossum, and koala of the aborigines ; Pera- 
meles, the bandicoots ; Ohoeropus, a similar form ; Myrmecobius, the ant- 
eaters; Phacolomys, the wombats; DendrogaJua, the tree kangaroo; 
Omithorhynchus, the platypus, duck-mole, or duck-bill ; Echidna, the 
porcupine ant-eater. It would be useless to give the aboriginal 
names, for, contrary to general belief, the natives are very indifferent 
wood-craftsmen, and will not only dispute among one another as to their 
own name for an animal that may be pointed out to them, but will give 
at one time the same name to more than one animal, and different names 
to the same animal at another. Considering their opportunities, they are 
also strangely ignorant of the habits of animals, and in fact are very poor 
observers of everything which does not bear an immediate relation to the 
culinary department of natural history. 
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The Amerioan oposstuns differ oonsiderably from their Australian 
congeners both in stmotare and habit, preBerving, however, the oommon 
oharaoter of the poaoh, sometimes aborted to a mere fold of the abdo- 
minal skin, and invariably the marsnpial bones. In the sole Amerioan 
genns some species have peculiar habits. Thus, one, Cheironecies 
(yapock), has the hinder feet deeply webbed, and dives and swims 
with ease in pursuit of its food, which is chiefly fish, entering 
even the sea it is said on pretty good authority. Another species, 
D. ccmcrwora, confined to tropical America, lives upon the Crustacea in 
fresh waters, and hunts along the seashore for crabs. The opossums of 
both worlds have an immense number of teeth — ^viz., eighteen incisors, 
four canines, twelve premolars, and sixteen molars — ^fifty in all; the 
hinder great toe is without a nail, and opposable, like a thumb, to the 
other digits, and the tail strongly prehensile. In those species whose 
marsupial pouch is merely a fold of the skin enveloping the nipples, the 
young quit the pouch at an early age, and cling to the mother's back, 
with their tails firmly entwined round hers, thus obtaining very early 
lessons in the art of holding on with that important organ. 

Notwithstanding the two well-marked characters of the prehensile tail 
and the thumb-like hinder toe, indicating an arboreal life, the Amerioan 
opossums in some localities live very far from anything like a tree, and 
many successive generations of them have probably never climbed one. 
The immense treeless rolling plains, called "pampas," extend from the 
tropic of Capricorn to the extreme southern limit of the continent of 
South America, with a breadth of from 200 to 500 miles, bearing not so 
much as a shrub for hundreds of miles ; yet the ubiquitous opossum will 
be found wherever rocks crop up out of this vast area and anything can 
be found to afford him food. The pampa land is doubtless the deposit of 
a shallow sea, or the estuaries of many large rivers at a comparatively 
late date, and there is nothing to show that it was ever covered with 
forest since it was laid down, whence numbers of generations of opossums 
must have lived upon it without exercising the arboreal habits indicated 
by their structure. Still the structure is retained and possessed in the 
fullest degree by all I have seen, even when their haunt was many leagfues 
distant from the semblance of a tree, and on occasion they climb about 
the dwellings of the settlers with the greatest activity, although 
before the settlers came they had nothing upon which to climb 

P 
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but ft few low rocks, and in some ^bcer not thase OTen. My 
penonal ftcqmuirtanrf^ with Idm is restzietod to the provinoe 
oil Umgiuiy, but he is equaDy well known by his oomnum name— 
the oommodEBJa, as neady as it can be written, with the " j " sounded 
like a gattmal " h "— to the aonth and west of the La Fbkta. Now, he 
possesses an excellent for, sold in Begent-street under half a dosen dif- 
ferent names, and his coat was always a point of interest for me. 
His taiacity of life is astonishing, but neyer haye I seen the power of 
shamming death (" playing possum '* has become a proverb in English- 
speaking America) exemplified in so extraordinary a degree in any insect, 
reptile, bird, or beast, as in this New World marsupial. Where he has 
not been provided with so much as a rook to take shelter beneath, he 
takes possession of one of the holes of the little burrowing owls, or, as is 
said with considerable probability, digs one for himself. The' whole life of 
the animal thus belies its structure. It is probably omnivorous, but 
there can be no doubt of its fondness for the eggs and young of domestic 
poultry and the numerous wild birds which nest upon the ground. Duck, 
plover, partridges, snipe, &c., must afford it plenty of. food during the 
summer months. 

I have been assured that it attacks and destroys snakes, but have no 

actual proof of this, although its agility, muscular strength, and 

trenchant jaws would enable it to do so in all likelihood. About the 

neighbourhood of houses in the ^^camp" of South America, these 

opossums establish themselves, looking upon the settler and all thiftt is his 

as their property, and looting everything they can get at. They never 

appear in the day, and are so wary that it is most difficult to shoot them 

on moonlight nights, while they are invisible on the ground when the 

moon does not show. Now and again, when a door is opened, and a dog 

runs out, a scurry takes place in the dark between him and a prowling 

opossum, who fights desperately, and often gets off after all. Indeed, 

many dogs will not face them after having once experienced the grip of 

the beast' 9 powerful fore limbs, armed with sharp claws, and the punishing 

effect of its teeth. They will sham death, after having been severely 

shaken by a dog, and left for dead, and when all is quiet jump 

up and scramble away to the nearest cover. I was told by an English- 

man in the Banda Oriental that he had pinned firmly down to the earth 

with a sharp-pointed stick an opossum which had been seemingly worried 
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to death by his dogs, in order to ^' make snre of him," and that on 

going to the place half an honr afterwards, the creature had climbed up 

the stick and had nearly freed itself by getting off the end ! ' The effort 

fleets impossible, bnt almost anything can be credited to the animal's 

canning and vitality, of which I have myself had an unpleasant experience. 

A raid had been made upon P/s ducklings, and the brood was well-nigh 

•destroyed, to the great annoyance of their owner, who had ridden 100 

miles or so from town with a fine duck and drake, in a bag slung at his 

saddle bow, and their necks craning out at an opening in the 

top, enduring all the banter of the supercilious natives on the 

road, in the calm assurance that he would one day be the 

possessor of a well-stocked poultry yard. For better security, 

the duck had been sat upon her first laying of eggs in the house itself. 

All went well, the brood came off, were still housed until they became an 

intolerable nuisance, and then dismissed to an outhouse. A few days 

afterwards a duckling was missing, then another and another. Every. 

thing portable about the place was turned over to no purpose ; the dogs 

■could not find the marauder. One fine moonlight night, however, on 

going out to have a look round, I heard a scrambling noise, and, looking 

up, saw a dark object sitting on the ridge of the roof, pulled out my 

revolver and fired a shot at it. It disappeared over the other side, and 

the dogs, taking in the situation at a glance, rushed round the house and 

were soon busy with a fine opossum. Wishing to preserve the skin, I 

got them off as soon as possible, carried the seemingly dead thief into the 

house, and found that its thigh had been smashed by the bullet. It was 

then thrown into a comer while I lighted the lantern to go into the outhouse 

«nd get the skin off while the body was warm, and no further notice was 

taken of it either by men or dogs. My preparations occupied perhaps 

five minutes, and I then picked, up the dead opossum by the tail, and 

sallied out to skin him. The instant the brute found himself outside, he 

-curled himself up, seized my hand with his claws, grave me a most 

diabolical bite in the thumb, and was gone ! I shouted for the dogs, 

laid them on the trail, and ran him into the wool shed, where, in spite 

of his crippled condition, he had managed to climb a considerable 

distance up the woodwork. From that position I very quickly dislodged 

him, and the dogs this time worked their own will, but I did not feel 

quite sure of that opossum until I had his skin pegged out to dry. 

72 
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The Anstralian phalangers, too, are very tenaoiona of life, and 
desperately Tidoiis when wounded, with the ezoeption of the koala, 
which I have never known to make any defence under any drcnmstancefl; 
During the day the Australian opossums conceal themselves in hole% in 
trees, coming out at night to feed, and they are so well aware of the pro- 
tection afforded by darkness that they will allow themselves to be almost 
trodden upon before taking refuge in a tree, unless a dog is present, when 
they are at once alarmed. Biding through a gum tree forest on a light 
night, I have seen them sitting at the foot of a tree indifferent to the 
passing horseman ; and when a man is on foot they will often allow of a 
close approach, appearing unwilling to exert themselves unnecessarily. 
Once they are " treed,'' the inexperienced eye will have great difficulty 
in detecting them. They seem to disappear like magic. You may be 
quite sure that you saw the animal run up that bare trunk, and you 
dodge round to mark him, but he always keeps the tree between you and 
him until he has reached a fork or bough, and then lays himself 
out flat and defies your utmost scrutiny. Until you have become 
familiar with every form of growth the tree assumes, you may 
pass a whole night in a forest and never see an opossum, 
for you will take the crouching animals for a knot or a bend in a branch. 
But our friend betrays himself in this way. You see something on a 
bough which you suspect may be an opossum, and you have it against 
the light. It is perfectly motionless, and so it will be if you stand there 
an hour. (tO round to the other side, and get it in another position. 
Has the shape altered P Then most probably the thing is alive, and not 
a natural growth, which is usually symmetrical. The animal has moved 
his head to watch you, and the outline of the object has changed. You 
may throw as many stones as you please he will not budge unless you 
hit him ; and, further than this, I have fired a small charge of shot — 
just one layer between two wads, an excellent plan for insuring pene- 
tration and preventing much damage to the skin — and still the creature 
has not moved, although he must have been hit. As long as there is 
any life in him he will cling tenaciously to his hold. But he has other 
resources besides those of concealment, and will exhibit great ingenuity 
if hard pressed. At a time when I was quite ignorant of the ways of 
opossums, I strolled out one moonlight night with a terrier, whose 
delight it was to chase everything, from kangaroos down to butterflies^ 
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under the impression that an oposstun, at least, might reward onr joint 
efforts. Very soon after starting the dog gave notice by his energetic 
barking that he was on something, and on coming np with him I found 
him staring steadily upwards at a tree. Nothing whatever was to be 
seen, but I set to work to climb up to the nearest branch. When this 
was gained I saw something crawling stealthily up the trunk above me, 
and, after some minutes' hard climbing, found an opossum sitting on the 
very topmost branches eyeing me with evident uneasiness. It seemed 
now a simple matter to secure him, and just as I put out my hand to 
grasp him he sprang upon my head and ran down my back to the 
lower part of the tree. The sudden surprise of this, quite unezpeoted 
manoQUvre almost knocked me off the tree, but I reflected that the quarry 
could not escape the dog below, who again began barking excitedly. For 
some time I could see nothing of the opossum, but at last espied him 
hanging by tail and feet at the end of a bough, which would not bear 
my weight for any distance. There he swung, defying my utmost efforts 
to shake him off, and I was obliged to descend, fairly beaten. Had the 
bough been strong enough to allow me to come within reach of him, I 
have no doubt he would have repeated the dodge of running over me, 
which I should have been unable to prevent, and I might have hunted 
him about that tree all night with the same result. 

During seasons of excessive drought, when all the ground game has 
been driven from a district by scarcity of herbage, the Australian natives 
would be starved but for the phalangers (the opossums, koalas, and 
flying squirrels), which cannot migrate ; and at all times these animals 
form an important article of food. In the daytime they frequent holes 
in the trees, whence they are easily driven by smoke or cut out with the 
tomahawk. The black fellow going out hunting in the morning 
examines the bark of a tree to ascertain whether there are any recent 
marks of claws upon it, and if he has reason to suspect that an animal 
is " at home," climbs the tree, tapping both trunk and limbs to find 
out where the hollow may be. Having discovered this, he cuts a 
hole into it, and lights in it some dried grass, or the bark of 
the so-called '* tea-tree,'* which produces a pungent smoke, and 
usually succeeds in making the tenant bolt from his entrance We. Then 
the animal is easily knocked down by the " waddy," or short, stout stick, 
made of heavy wood, which the native throws with great force and pre- 
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oision. He then retoms to oamp, and unless the skin is partionlarly 
needed, throws the opossum on to the fire, entrails and all, and as the 
outside flesh becomes half-cooked, picks it off with a pointed stick and 
devours it. Having regaled himself — and a whole opossum is an easy 
meal for him — ^he tosses the remains to the women, who in turn fling 
the bones over their shoulders to the hungry curs which snarl and quarrel 
over them scarcely more savagely than the women have just done about 
the share allotted to them by their lords and masters. Until the abori- 
gines have become demoralised by British mm and blankets, they make 
beautiful rug^ of th6 skins, sewing them together with the sinews of 
birds and animtkls, but no genuine well-made rugs are to be had now, 
eloept far away in the bush, where the aborigines still retain some of 
their industry and are compelled by circumstances to make some kind of 
garment ** to expel the winter's flaw.'* 

No sooner do the blacks become scarce in any tract of country than 
the opossums increase in numbers, and their harsh cries may be heard 
on all sides as one passes through a forest at night. Many a time and 
oft, as I lay awake in my blankets by the C9>mp fire, listening anxiously 
for the tinkle of the bell of my horse, that I might know in which direc- 
tion to look for him at daylight, have I seen the opossums crawl down to 
the end of a branch, and peer inquisitively at the strange form on the 
gnround and the unfamiliar light of the fire. Bethinking me that the 
roast leg of an opossum for breakfast would be a pleasing variation on 
the perpetual salt beef, I have stealthily drawn the revolver to get a 
shot, but the moment I have raised my arm the watchful little creature 
has disappeared among the dancing shadows of the canopy of overhang^ing 
foliage, without giving a chance to make a nearer acquaintance with him. 
Nothing strikes a new arrival in the Australian bush so forcibly as the 
peculiar smell of almost all the animals. They are redolent of the 
aromatic odour of the gum trees, and even cooking does not get rid of 
it — ^the flesh still tastes of it'. An old sportsman averred that "every 
living thing had the taste and smell of the gum tree, except crabs and 
oysters, and the eggs of birds." It pervades everything. In the hot 
summer days the air is saturated with it. Tou take off the skin of an 
opossum, and he reeks of it. One can never forget it. I go to a drawer 
which contains, among other relics of the great island in the Southern 
hemisphere, a bundle of dried eucalyptus leaves. Their aroma is 
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• soarely now abated, and the sense of smell instantly reyivea old asso- 
ciations. I am back again in Anatralia. I hear again the deafening 
hum of myriads of cicadas. The grey columns of the gnm trees stand 
before me, flights of parrots pass screaming overhead, the hissing of mos- 
quitoes rings in my ears. The illnsion is complete. A far distant scene 
is brought vividly before me by the scent of a few dead leaves. Many 
miles from land the characteristic odour may be perceived. On the 10th 
April 1863, in the afternoon of a glorious day, the man at the masthead 
of the ** Beautiful Star,** as smart a clipper as ever wetted her virgin 
keel in the Clyde, sang out cheerily '* Land Ho P'* '^ Where away ! *' asks 
the skipper. ** Two or three points on the starboard bow.'' A couple of 
hours later we passed under the lee of Tasmania, within five miles of the 
land rising gently up densely wooded slopes to a chain of hills blue in the 
dim distance; and wafted from the shore came the full rich smell of the 
earth, and the peculiar odour of the forests of gum — once experienced 
never to be forgotten. 

One of the most singular of the arb*oreal marsupials, and an exceed- 
ingly pretty animal is the ^' flying squirrel " of the colonists, the 'peioMTv,^ 
of naturalists, not very common in any part of Australia, though by no 
means rare in Queensland in open forest land and scrubbs containing 
large trees. The colour is usually a dark chocolate on fche upper parts, 
rather lighter on the belly ; the fur very long and abundant, of a woolly 
texture and almost silky fineness. It may be doubted whether there are 
anything like so many species as ten, unless variety of colour has some- 
times been considered sufficient ground for establishing a species, for in 
the same forest several individuals, differing much in colour, but in no 
other particular, may be met with. They have the great toe opposable 
to the others, destitute of a nail, and ending in a small round palm. 
The tail is said not to be prehensile, but its structure indicates that it 
is. Though covered with hair throughout the whole length of its upper 
surface, a bare hard skin extends about 5in. from the tip towards the root, 
and in one instance, which I well remember, I took a nearly dead specimen 
up by the tail, and about two or three inches of the tip curled strongly over 
my finger. The tail also, unlike that of the Himalayan •gUravm^s^ which 
is carried over the back in a manner similar to that of the true squirrels, 
is pendent like the tail of an opossum, and after death the muscles 
contract and draw up the end into the form of a hook. 
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Extending from each side of the belly, almost to the fingers and 
toes, is a thin leathery membrane, whioh lies folded when the animal 
is climbing, so that it offers no impediment to progression, but when 
the limbs are extended widely apart it forms a paraohnte. The 
petanms lannches himself from a high bongh, skims through the air 
with motionlessB out-stretched limbs, and alights upon a branch or 
trunk a considerable distance lower down. This is the so-called 
** flying." It is quite impossible for the animal to maintain a 
horizontal direction for even a few feet, and the descent is made at 
an angle of about 45° with the earth, the utmost extent of the leap 
being a hundred feet. Almost the only way to see these shy animals 
is to stand perfectly still in the shadow of a tree in an open part of the 
forest on a moonlight night, when the figrure of a man differs little from 
that of a tree stump. After watching patiently for some time, and 
taking care to make no movement, the ghostly forms of these pretty 
little creatures may be seen flittiner noiselessly across the moonlight from 
tree to tree, thus coming by easy* stages to the ground. Specimens can 
only be obtained by shooting them in the air or at the moment when they 
have just landed from a flight upon a tree trunk, and great care must be 
observed in handling them, for they bite most savagely. Mr. E. H. 
Pringle obtained a considerable number while felling trees in Moreton 
Bay, one of which was scarcely larger than a rat, but evidently an adult 
individual, since it carried a young one in the pouch. The shock 
of the falling trees drove them from their holes, and they were 
captured without difficulty. Their stomachs contained the wings of 
moths and cicadas mixed with leaves and berries, thus establishing 
their omnivorous character. The fur is very beautiful both in texture 
and colour, but as I have never seen a skin made up into any article of 
female attire, I suppose that the persecution of fashion has not yet 
doomed the Australian '* flying squirrel " to extinction. 

The koala may occasionally be seen sitting in the fork of a tree during 
the day, his head buried between hie fore legs in profound sleep, but he is 
essentially nocturnal. The two species — ^if they are not merely varieties 
— are blue grey (cinereus) and dusky red (f uscus) inclining to white on the 
lower part of the body. The largest individual I ever saw weighed less 
than twenty pounds. Fh(i8cloarctos is tailless, and all its limbs are well 
adapted for climbing, with the opposable toe, and strong recurved 
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nails on the fiag^ers. Yefc it is remarkably slow in its movements, and 
when o&ptored makes little effort to escape and defend itself, never, so 
far as my own ezperienoe goes, attempting to bite. The qnaintness of its 
physiognomy, the black eyes and nose in the midst of the grey for, and the 
large semicironlar ears, give it an expression of perpetual sorprise, and 
it is tamed and reoDncUed to & house in a few days with moderate atten- 
tion. The first of theae that ever came alive into my possession was a 
yonng one brought in by the blacks, which I bought for a plug of 
tobacco; but, being fed upon cow's milk, it died in a few days. With 
the next I was more successful. Befleoting that the strongly astringent 
principle of the gum leaves on which these animals feed must be com- 
municated to the mother's milk, I macerated some of these leaves in 
cow's milk, and by feeding it twice a day with this infusion, and adding 
increasingly larger pieces of leaf from time to time, at length brought it 
through the critical period of infancy, after which it became a most 
strongly attached and interesting pet, and exhibited singular tastes in 
the matter of eating and drinking. The koala has not yet been brought 
alive to Europe, I believe ; but it would be worth while to make the 
experiment by providing a quantity of the leaves of the *' peppermint " 
gnim, and training it to eat these in a dry condition for some weeks before 
removing it from the country, and eventually habituating it to bread and 
milk. It would be useless to ship any of these delicate animals without 
previously inuring them to confinement and a diet very different from 
that they obtain in a wild state. In confinement they do well upon 
maize, bread, sweet potatoes, fruits, &c., and will take veiy kindly to a 
bone with some meat (cooked) upon it. 

One evening a native brought me a very young koala, which had . 
evidently not yet left its mother, — all the marsupials continue to suck 
until they are of considerable aqre — and at first I thought it would be best 
to knock it on the "head. However, it occurred to me to try whether the 
house cat, whose young family, with one exception, had just been con- 
signed to a watery grave, could be induced to adopt the orphan, and it 
was accordingly handed over to her care. She received the stranger 
cordially, and apparently without any suspicion that it belonged to an 
alien race, and the koala, being hungry, at once began to investigate the 
source of milk supply with (more or less satisfactory results. There 
could be no doubt that he derived sustenance from his feline foster 
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mother; but it eyidently did not agree with him. Meanwhile, 
pussy was destined to an altogether new experience in nursing, 
for whenever she moved the koala clung to her most perti- 
naciously. She ran about the house with this pigmy Sinbad stick- 
ing to her back, in a state of agitation and astonishment most 
comical to behold, rolling over and over in the attempt to get rid of her 
burden. But an animal accustomed to be carried on its mother's back 
through the dense foliage of an Australian forest was not to be shaken 
off, and the oat, though grievously inconvenienced, nqver resented the 
pain, which the sharp nails of its adopted child must have inflicted, by 
scratching or biting it. Side by side lay the kitten and koala drinking at 
the same fountain, and being licked and caressed by the oat with the 
utmost impartiality. But feline and marsupial milk are very different 
in character, and on the third day this interesting relationship was 
severed by the death of the koala, to the gpreat regret of all who had 
witnessed the cat's solicitude for this waif of the Australian bush. The 
case seemed to me so much more than a mere '* curiosity " in natural 
history, that I communicated the above facts to Dr. Chas. Darwin, who 
replied : "The facts which you relate about the phasoolarctos are very 
surprising, and I will carefully preserve your note for use on some future 
occasion." 

The tastes of these animals are very peculiar. Three that I have 
known personally were inordinately fond of tobacco in any form. They 
would chew and swallow the strong Victorian black tobacco with the 
greatest g^usto, and one to which I gave a foul clay pipe saturated with 
oil devoured the whole of the stem. Sitting on the nape of my neck, his 
usual place while I was writing or reading in the evening, "Ka-koo," 
would frequently stretch out one hand, take the pipe from my mouth and 
begin to chew it if not promptly interfered with. During the day he 
passed most of his time rolled up on one of the rafters of the roof, bush- 
houses being devoid of a ceiling, and on hearing the clinking of gladses which 
betokened the customary "nightcap" of whisky and water, hurried 
down from his peich to receive his share. If a spoon were dipped in 
the neat spirit and given to him he took it in his fore paws and 
carefully licked it dry, and was only prevented from making a raid 
upon every glass upon the table by being tied by the leg with a 
handkerchief to the back of a chair. No ill effects ever followed these 
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indulgences in tobaooo and whisky. Ka-koo passed the night in my 
room, and a very trying companion he was. So soon as the light was 
out he left his place ander my arm, or the back of my neck, where he 
would sit for hours firmly grasping my hair, and began climbing oyer 
guns, fishing rods, bookshelves, and all the fixings on the walls, making 
an intolerable racket for hours together, and occasionally coming to the 
floor with a heayy thud. When tired of 'this he crept into bed and made 
himself snug under one of my arms, always, by some means, guarding 
himself against being hurt when I rolled oyer. He had the greatest 
aversion to being placed upon the floor in the daytime, and would then 
make a dash at the first petticoat that passed him, clinging to the skirts 
and going fast asleep, with his muscles in this state of tension, while the 
servant employed herself about household work. These animals evince 
strong personal attachment, and exhibit a degree of intelligence far superior 
to any other members of their order. One of my koala acquaintances was 
allowed to follow his own inclinations at night, and soon contracted the 
habit of leaving his mistress's bedroom by the window, kept open during 
the hot summer weather, to disport himself among his companions in the 
surrounding bush. But he faithfully returned, in the small hours of the 
morning, not always, however, to his mistress's satisfaction, for now and 
then he came home wet and dirty, plunged into her bed, and rolled 
himself up beside her, grunting with delight on his return to so comfort- 
able a shelter. 

The voice of the koala is plaintive, and unvaried, but by no means 
unpleasant, and frequently repeated in three syllables, which may be 
written ka-koo-00, the first uttered quickly, and rising in tone, the 
second falling an octave lower, and the third becoming a long drawn 
mournful cadence. Whatever may be the animars state of mind this is 
the only expression of it, except a suppressed grunt, which seems to 
indicate satisfaction. In confinement, almost any food is acceptable, 
from an orange to a chicken bone ; but I have never known koalas thrive 
without a considerable proportion of gum leaves, and they must have 
access to water, though they seldom drink. Very little is known with 
respect to their reproduction, but the period of gestation is probably short, 
as in the opossums, perhaps not exceeding twenty days. The pouch is 
small and shallow, and when the young quits it it clings to the mother's 
neck, and is dependent on maternal care for the greater part of the summer. 
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Little interest attaches to the genus MyrriMcohius, of which there are 
two species, presenting bat slight differences, they climb with facility 
and subsist entirely upon ants and other insects, and have the extraordi- 
nary number of fifty-four teeth. 

The Dasi/uridcBf on the other hand, compel attention by their predatory 
habits. They are most determined robbers of birds' nests, and will 
enter a hen roost and carry off a fowl with the utmost boldness. Their 
limbs have no opposed members, and the tail is not prehensile, but 
covered with stiff hair, yet the smaller species are exceedingly agile 
climbers. The canines in both jaws are so long and powerful that the 
so called "native devil'' of Tasmania (D. Ursinibs) is able to kill a 
sheep, and the Queensland species, about the size of a domestic oat, 
makes a desperate resistance to a good dog. The genus (Phascoffdle) 
has similar habits and characters. Some of these pretty little animals 
are no larger than a rat, and have a peculiar tail, ending in a distinct 
brush of stiff hairs. 

The largest of all the carnivorous marsupials {Tht/lacimLs), called by 
the colonists the Tasmanian wolf, is nearly the size of a wolf, though 
shorter in the legs, and has now become almost exterminated by the 
settlers, among whose flocks it committed great havoc. In this genus the 
marsupial bones are reduced to mere cartilages, although the animal is in 
other important respects as truly a marsupial as any of the order. 

The PhascolomydcBf of which there are two, or possibly three, species, 
called by the colonists " Wombats," are confined to the Southern portion 
of Australia, live in burrows, which their short strong legs and the curved 
claws in the fore feet enable them to dig with ease, and subsist chiefly on 
roots, their teeth being similar to those of the herbivorous rodents, and 
growing from permanent pulps, in which they differ from all other mar- 
supials, while there are no canines. These animals are robust in build, 
and measure from 2ft. to 3ft. in length, and usually produce more than 
one young at a birth. Somewhat similar in habits are the Perameles 
or "bandicoots," a name by the way erroneously given them from that 
of the great Indian rat, for they live in burrows, but feed chiefly upon 
small animals, worms, slugs, and insects, and very probably, too, upon 
young snakes, as I have been assured by an observant colonist, who 
passed many years in the bush^ cutting timber and studying the habits 
of wild animals in his leisure hours. Their extreme activity would 
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oertainly enable them to cope Bnooessfnlly eyen with yenomous snakes, 
and their bite is most seyere. To my thinking the bandicoot is the 
greatest delicacy of the Australian bush. It is rather smaller than a wild 
rabbit, and can only be shot on moonlight nights, but is well worth 
watching for in open forest or land which has been cleared and is parti- 
ally ooyered by a new growth of underwood. According to statements 
I haye heard, these animals haye a duzen young at a birth. I can only 
say that I haye killed a great many, neyer omitting to make careful ex- 
amination of eyery one, the largest number of young I haye found attached 
was six. These were eyidently only a few days old — small masses of jelly- 
like substance — adhering to the nipples in a pouch which was little more 
than a fold of the abdominal skin, turned backwards instead of forwwrds, 
as in the typical marsupials It is not altogether impossible that more 
young were yet to be born; but I found no free nipples with which 
th^ could be accommodated. On the other hand I haye killed these 
animals at a time when they were probably not deliyered of all their 
young, for one or two jelatinous embryos were hang^g to teats in 
the pouch, and other unoccupied nipples were present, perhaps destined 
for new comers to be bom in a day or two. Parturition, under 
these circumstances, can be hardly a more serious affair than the 
production of an egg, for seyeral days in succession, by a bird or lizard. 
It is difficult to understand how these animals can preserye their young 
from injury as they hang by the teats on the lower part of the body, 
while running oyer rough ground and through brushwood and grass 
which outs like a knife. 

A sketch and description of a yery diminutiye species from Queensland 
has been sent me. The specimen was not larger than a common mouse. 
The hind legs were much longer than the fore limbs. Scarcely any folding 
of the skin representing the pouch could be perceiyed ; but the sides of 
the abdomen were fringed with stiff hairs pointing inwards, and coyering 
eight yoimg, four of them being arranged on each side of the middle line, 
and all hanging to the nipples. They were about one-eighth of an inch 
long, and showed only the rudiments of legs, yet these undeyeloped pieces 
of flesh clung so tenaciously to the parent that they were almost torn to 
pieces in detaching them from her. In a case like this the cares of mater- 
nity must be yery arduous, for this family is doubtless supported solely 
at the mother's expense for some months. The young kangaroo, long 
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after it has begrnn to liye an indepondent life, takes refnge in the mother's 
pouch on occasions of danger, and is carried off ; bnt the young peroflfneles 
have no such convenient retreat, and must either be left to take caro 
of themselyes or seize hold of the nipples and be carried off dangling 
at the mother's belly. 

The kangaroos, being the most prominent objects in the Australian 
bush, have naturally attracted more attention than any other members of 
the order, and they are certainly the most typical in the distinguishing 
characters of it. They are distributed over the length and breadth of 
the gn^eat island, and several of its offshoots, such as Curtis, Sandy, 
Stradbroke, and Kangaroo Islands, and Tasmania; while Kew Zealand 
contains not one single marsupial, nor any fossil representative, although 
the later Tertiary strata have been pretty well explored by Dr. Haast. 
As in the case of other marsupials, it is very probable that many of the 
species of kangaroo enumerated by naturalists are mere varieties. 
Every sportsman must have noticed considerable variation in the colour 
of rabbits in different English counties, to say nothing of the entirely 
black individuals to be found in every locality where rabbits abound. 
These, of course, are examples of *' melanism," for black specimens have 
been taken from a nest in which the others, obviously of the same 
litter, were grey. I have taken young kangaroos of a very dark colour 
from the pouch of a mother whose colour was light grey, and these 
probably eventually become the black kangaroos which may be occasion- 
ally seen, more particularly, so far as my own experience extends, in 
the hilly country dividing Queensland from Kew South Wales. That 
there are '* mobs" of black kangaroos is possible, but all I have seen 
were accompanied by the grey or red kind, and I never saw more than 
two together. The colour is not black, like that of a black rabbit, but a 
very dark brown. The kangaroos inhabiting low country are larger than 
those of the high lands, but there is no other difference; the rook 
kangaroo with the light brush-tipped tail being, however, a very distinct 
species; During a single day's shooting in any of the large Queensland 
scrubbs at least four varieties of the small species of maoropus, named 
indiscriminately the ''wallaby," may be procured, whose only claim 
to be considered anything but varieties would be based on the possession 
of a shorter and rounder head by some of them, more or less rusty 
red, grey, or brown in the fur, and some difference of size. That 
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there is muoh inter-breeding is extremely likely, more espeoially as really 
good Bpeoies have mated together freely in confinement, and pro- 
duced fertile hybrid offspring. The rook kangaroos differ widely 
from their congeners, the tmC' kangaroos, and all varieties of wallaby 
in the peculiarity of the tail. Instead of a massive tail, very thick at 
the root, tapering towards the end, and covered with short hair, this 
organ is in them nearly tiie same size throughout its whole leng^, 
clothed with much longer and stiffer hair, and marked with light-coloured 
transyerse bands, while the feet are yellow in some, and a stripe of the 
same colour passes along the cheeks. The younger the individual of any 
species, the greater is the difficulty in referring it to its proper place in 
the family, since the young have a much greater general resemblance to 
one another than to their proper parents. A lifetime passed in examining 
all the Macropod/idoB of so vast an area as that of Australia would hardly 
suffice to place the question of specific characters on a sure foundation 
The naturalist who should undertake to enter a pigeon loft containing 
a large number of birds of whose pedigree he knew nothing pre- 
viously, and refer them to well-defined species, would have no less 
difficulty than in separating the varieties of the kangaroo family into 
groups which he could confidently term species. The grey kangaroo 
differs, to my own knowledge, both in size and colour, on the shores of 
Moreton Bay, on Stradbroke Island, and on the Darling Downs ; or, more 
strictly speaking, the common kangaroo, whose prevailing colour is griey, 
presents shades of brown, red, and black in these localities ; but I cannot 
doubt that it is specifically the same animal, as there is nothing in the 
structure to entitle it to rank higher than a variety. 

Extravagant storids are told about the size of kangaroos. The average 
weight of a male or female adult of the largest species would be about 
1001b. I have more often found them weigh between 701b. and 801b. The 
red male kangaroo in the Zoological Gkurdens, London, is a decidedly large 
specimen, and any individual whose tail measured 16in. in girth at the 
root would be a fine animal. Males, known to be old by the length and 
curvature of the claws upon the fore limbs, seem to attain the greatest 
weight. One of these, taken by dogs after a desperate resistance, was 
declared by several old hands to weigh 2001b. ; an opinion from which I 
dissented. I had him conveyed to a sheep station, and he proved to be 
less than 1301b. Now, at the death of this animal, old bushmen had 
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exolaimedat his monstrons size, "One of the largest they had ever seen," 
a regular "boomer/' and so on ; but when the weight was ascertained 
and I gently rallied them on the inaconraoy of their judgment, they 
still declared that they had seen " old men '' weighing upwards of 2001b. 
and standing 7ft. high. I have killed some hundreds of kangaroos, 
always taking care to stalk the largest individuals, and never have 
bagged one which reached 1301b. 

Stalking is most laborious work, and can only be done by a maH 
in the highest training. Climbing oyer broken ground, through dense 
underwood, across patches of burning sand, and crawling 'oep^tre d twtB 
OYQT open spaces, with the quarry two or three hundred yards away, 
and in a temperature above 90^ in the shade, needs good wind, 
patience, . and caution ; for a single mistake, the moyement of a loose 
rock, or, worse than all, a momentary glimpse of the human head, would 
send the whole "mob" off out of ken for that day. I have stalked 
right into the middle of a dozen kangaroos, while following one of them, 
and then have lain down flat to observe them, while they were perfectly 
unconscious of my presence. On every side could be heard the thumping 
of their feet, and one fed so close to me, without suspicion of danger, 
that I shot it almost within reach of the muzzle of the gun, and another, 
alarmed by the shot, dashed towards me and would have galloped over 
me as I lay, had I not risen and given it its quietus as it swerved aside 
from the dreadful apparition of a man in the midst of what had been a 
moment before a quiet family party. Stalking without cover is im- 
possible. Long shots can be obtained with a rifle anywhere ; but 
kangaroos will often go away with a rifle ball right through the chest, 
and be lost. Accidentally recovering some of these, which had gpone off 
as if untouched, although the thud of the bullet upon their bodies could 
be distinctly heard, I have found the lungs broken up, and such 
severe internal injuries sustained that it seemed incredible they could 
have moved from the spot. The hind quarters should always be aimed 
at, if they can be seen, for the animal is then hopelessly crippled, 
but a wound high up in the body will rarely stop a kangaroo immediately. 
I recollect one notable instance of this. Stalking a single kangaroo on 
ground well sprinkled with large trees, but no undergrowth, and dodgfing 
from tree to tree, my companion and I at length sighted the chase sitting 
upright in full view on the further side of a gully, and evidently listening 
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for the pursuers. It was too far for the smooth-bore carried by my 
companion, so I gave it a shot from my rifle. We both thonght we 
heard the ball strike, bat a cloud of dust was knocked up on the top of 
the ridge behind the animal, which went off at full speed, and we con- 
cluded he had been clean missed — an opinion which the absence of any 
blood '* spoor" on the spot confirmed. On the other side of the ridge 
was a gH^ass tree flat, across which we were leisurely walking, when a slight 
noise attracted our attention, and there lay the kangaroo in its last struggles 
at least three hundred yards from the place where it was struck. The 
ball had entered under the fore leg, torn through the chest, which was 
filled with blood, and passed out on the opposite side, knocking up the 
dust we had seen. That any animal could surviye such a wound even 
for a few seconds appeared impossible. A more remarkable instance of 
the vitality of these animals occurred on the Logan river, Moreton Bay. 
My old friend, and companion in many an Australian hunting expedition, 
Mr. E. H. Fringle, fired with a rifle at one of the large bush wallabies and 
wounded it severely, but it escaped, after a long chase, into an impene- 
trable mimosa scrubb, which no man, having any respect for his skin, 
would venture to enter. Three days afterwards he was creeping up to a 
lagoon in the immediate neighbourhood, intent on duck, when he heard 
something dashing through the ferns, and with his shot gun knocked over 
a large wallaby. On picking it up he was surprised to find both legs 
broken. The whole of one foot had been shot away, and the other hung 
by part of the muscles. This unfortunate creature had been 
jumping about for three days — ^it could hardly have been any other 
than that which he had previously wounded with his rifle — upon the 
stamps of its legs. These bones have a large hollow space filled with 
marrow, and the ends of them were plugged up with dirt. The rifle ball 
seems to have taken both legs in the same line, completely severing one, 
and the other nearly. This could not possibly have been the result ^f 
the charge of shot, for the leg bones of these animals are composed of 
bone ivory-like in .density, and the wounds were old. 
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CHAPTER II. 

Singular Attitudes and Movements — Kangaroo Hunting — Native 
Methods — Wallaby Shooting — Cleverness of Wallabies in 
Concealing Themselves — Recent Increase of Ground Game — 
Systematic Destruction and Returns of Numbers Killed — 
Habits of a Wallaby in Confinement, 

It is interesting to the student of nature to notice the peonliar attitudes 
kangaroos assume. They will stand as motionless as stumps for a long 
time when they suspect danger, and are listening for the direction whence 
it may come, and this unconsciously mimetic attitude is a great protection 
to them among the stumps and fallen timber of an Australian forest. The 
most experienced hand will at times make up his mind that something he 
sees a hundred yards ofE is the kangaroo he has been stalking, and take a 
very careful shot at it, when, to his disappointment, it remains motion- 
less, but something else is heard going ofE with heayy jumps. In one 
attitude a feeding kangaroo precisely resembles the conical nests of the 
white ants, and at one time I have driven a bullet into one of these in mis- 
take for the game, and at another have allowed the kangaroo to escape, 
under the impression that it was merely an ants' nest. 

The largely deyeloped external ear, indicative of an acute sense of 
hearing, is certainly the organ on which the kangaroo family rely for 
warning of danger. Presumably a kangaroo should be able to see 
a man wherever the man can see the kangaroo, particularly as every 
part of a man's dress and figure would be likely to attract attention 
by contrast with all the natural objects so familiar to the animal. 
But the slightest noise will alarm it much more readily than an 
accidental view of the sportsman. Kangaroos and wallabies may be 
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approached to within 15yds. or 20yds. in a sombb, provided no noise is 
made. They may then be seen sitting motionless, listening for any 
indication of the enemy's whereabouts ; bnt, if they trusted to 
their sight, it seems inoredible that they should not see some part of 
his figure, moving stealthily through the bushes, or even standing still, 
the form of a man being so very distinot from its surroundings in 
a forest. I have followed them thus for several minutes through 
a sorubb, catching a glimpse now and then of the quarry hopping on 
before me, and dimly seen through the stems of undergrowth, where a 
shot must prove ineffectual, when suddenly the animal has turned and 
oome straight towards me, in manifest ignorance of my position, and 
afforded an easy shot. By far the best plan of securing numbers of these 
animals is the following. Take a small dog, the wilder he is the better, 
some distance into a large scrubb, and then turn him loose to hunt as he 
pleases ; select a place near one of the numerous runs, and lie down. The 
dog will move all the game, and they, knowing the runs well, are perfectly 
conscious of their ability to elude him so long as they remain in cover, 
and are certain to cross within rang^ on every side. Their eyes are not 
well placed for seeing in front of them, they are intent on the yelping cur 
behind, and oome rushing on to destruction. The sportsman must either 
be a very bad shot or bad general who cannot bag half a dozen from his 
position, with a fairly clear view all round between the stems of the 
plants. The victims to be seem to take no account of their dead com- 
panions, and zvre ample notice of their approach by the heavy thud of 
their feet upon the ground. This plan has another advantage, which 
oolleotors do not seem to have fully appreciated. The most timid and 
wary animals may thus be brought to bag. Few white men have 
successfully stalked that extremely shy and elegant creature the 
lyre bird. The natives have a reputation for great skill in billing it 
with their miserable weapons even, but they failed to procure me any in 
answer to offers of considerable rewards. Perhaps I need not be ashamed 
to confess to failure after the following account by that prince of 
collectors Mr. Gk>uld *' When among the brushes I have been sur- 
rounded by these birds, pouring forth their loud and liquid calls, for 
days together, without being able to get a sight of them ; and it was only 
by the most determined perseverence and extreme caution that I was 
enabled to effect tnis desirable object, which was rendered the more 

a2 



84 Zoological Notes, 



diffionlt by their frequenting the aknost inaocessible pud precipitons sides 
of gnllies and ravines, covered by tangled masses of creepers and 
nmbrageons trees. The cracking of a stick, the rolling down of a small 
stone, or any other noise, however slight, is sufficient to alarm it, and 
none but those who have traverjsed these rugged, hot, and suffocating 
brushes can fully understand the excessive labour attendant on the 
pursuit of the menura. Independently of climbing over rocks and fallen 
trunks of trees, the sportsman has to creep and crawl beneath 
and among the branches with the utmost caution, taking care only to 
advance when the bird's attention is occupied in singing or in scratching 
up the leaves in search of food. To watch its actions, it is necessary to 
remain perfectly motionless, not venturing to move even in the slightest 
degree, or it vanishes from sight as if by magic." Many such a day of 
toil have I spent in Queensland among the rough scrubbs on the flanks 
of the Dividing B^nge from early mom to eve without gaining a sight of 
the bird, but, lying on the ground waiting for heavier game, with a fussy 
dog working about, the shy menura has come skipping past with his 
tail erect, all unconscious of the fatal muzzles directed towards him. 
Thus, too, I have killed the gorgeous golden tippeted male regent bird, 
the dollar birds, and the brush turkey, in localities which they were not 
suspected to Sequent. 

Among the singular positions assumed by kangaroos, a most striking 
one deserves mention. In order to see better over long g^ass or ferns, 
they raise themselves quite on the tips of the large claws attached to the 
hind limbs, at the same time stiffening the tail. The animal then stands 
upon a tripod formed by the tail and hind legs, all three members being 
quite straight and rigid, and is then probably between 6ft. and 7ft. high. 
An apparition of this kind rose suddenly close to me while stalking one 
day, and surprised me greatly, for I could not see the lower limbs, and 
had no idea how the animal had become so tall ; but I have since 
observed the attitude frequently in the Zoological Gktrdens, and it is so 
grotesque and so unlike anything a kangaroo would seem to be capable 
of, that a draughtsman who should transfer it to paper would be thought 
to be labouring under the effects of a disordered imagination. All the 
slow movements are awkward and unattractive, as when the animal is 
crawling along with its short fore feet spread upon the ground, dragging 
the long hind legs and massive tail slowly after it, or sitting up scratching 
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its sides and baok, but at full gallop with dogs in ohase, over short 
grass, ooyering the ground in magnifioent leaps, exeonted with the 
utmost rapidity, it presents a pioture of graceful and powerful action, 
unsurpassed by anything in the animal world. 

It is a singular fact that many men who have daily opportunities of 
seeing kangaroos assert most positively that the tail is made use of by 
the animal in leaping, an error perpetuated in several standard works of 
reference. In a text book on zoology by a distinguished professor in a 
university north of the Tweed we find : " The tail is also extremely long 
and strong, and by the assistance of this organ and the powerful hind 
limbs, the kangaroos are enabled to effect extraordinarily long and 
continuous leaps." Now very little consideration of the structure of the 
tail is conclusive against its employment in this fashion. It cannot be 
brought into anything like rectangular opposition to the axis of the 
body unless the end is bent di^ownwa/rdjSy and this only occurs when the 
animal is feeding or sitting on its haunches, when the tail is not a neces- 
sary agent in supporting the body, for the hind legs present an unusually 
large bearing surface from the end of the nails to the heel, or the junction 
of the foot with the long bone of the leg, and are the real sources of 
support. In the act of leaping slowly, the tail is curved gently upward 
and swings down between the legs with its own weight, but C(]mMit touch 
the ground when the body is thrown forward and the legs extended to 
their extreme length, because it is not long enough. At full gallop the 
axis of the body is nearly horizontal, and the tail necessarily raised con- 
siderably above the earth. I had had no doubt about this long before an 
opportunity for applying a crucial test presented itself, and then some 
kangaroos obligingly crossed a large extent of damp sand on the shores 
of Moreton Bay, and afforded several exact impressions of their tracks. 
I first examined the trail of one which had sprung up nearest to 
me and gone oft at full speed, at which I did not fire, because a pretty 
little lagoon, usually full of duck, lay among good cover some half a mile 
away. Following this trail for two or three hundred yards, I saw but one 
impression of the tail, and that a very slight oval mark on the soft sand 
a little behind the deep impressions of the two hind feet. That kangaroo 
had clearly not used its tail in leaping. Measurements of the distance 
between the tracks gave an average of 20ft. for the length of the leap; 
but I believe this is often considerably exceeded. Another series, belong- 
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mg to a lar§re indiyidnal, displayed less than half a dozen marks of the 
tail, which were all of the faintest character, and lent no countenance to 
the assertion that the tail is to the smallest extent a factor in the leap. 

The massive tail, however, performs an important part in balancing^ 
the body and bringing it to the point of departure for each successive 
stride, and, so far as can be observed during the excitement of the chase, 
appears, by being swung to one side, to help the animal in making those 
sharp doubles which confound the best dogs. If it were necessary to 
sustain the arguments against the use of the heavy tail of the typical 
kangaroos any further, their congeners the rock kangaroos, which leap 
in exactly the same way, might be referred to. They spring from rock to 
rock with astonishing agility, but their light and flexible tails could 
render them no more assistance in the effort than that of a cat. Finally, 
those who are curious in the matter may profitably study the movements 
of all these animals in the collection of the Zoological Society, where it 
will be seen that they do not employ their tails in leaping. 

Kangaroo-himting has been so often described that it is needless to 
make more than a few remarks on a sport which, at the Antipodes, takes 
the place of fox-hunting at home. In open country which has long been 
cleared and settled, where the grass is short and favourable to 
the dogs, it is a very tame affair — a fast spin of a few minutes, and 
the game is bagged. But in virgin forest, amidst standing trees 
and fallen timber, long grass, gigantic white ant-hills, and holes 
filled with the rotten wood of dead tree stumps, there is probably no 
more dangerous sport, and none demanding so much judgment, nerve, 
and ready resource, except cattle mustering or shooting bulls, which 
occupation is the most perilous the settler has to undertake, while 
it is at the same time unsurpassed as sport. Mustering is a 
periodical gathering of cattle out of the scrubbs and forests, for the 
purpose of branding and cutting the young stock. Sometimes it is done 
on moonlight nights, when the beasts have gathered on their camping 
grounds, which are all well known to the stockmen ; and this is certainly 
the roughest form of it ; for it is no easy task to keep together a mass 
of cattle perhaps several hundred strong, drive them at full gallop through 
cover, and avoid the repeated charges made by the distressed and alarmed 
animals. Shooting the bulls, to prevent deterioration of stock when they 
increase in too large a proportion (permitting only the *' survival of the 
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fittest"), iB a lively oocnpation, too. The horses employed for these 
pnrpoBes are exceedingly olever animals. Bnnning by the side of their 
dams in the bnsh, they become familiar with every diffionlty, and learn to 
leap fallen timber, wateroonrses, and blind holes, dodge between trees, 
and go down the side of a mountain — the very sight of which wonld 
make a oiyilised horse refuse — ^with the utmost confidence and in 
perfect safety. When properly trained, they can carry the weight 
of a man equally well over ground made familiar to them by 
experience from their earliest years, and a good Australian stock 
hone, with his hoofs in proper condition, and of course unshod, may 
be trusted, if well ridden, to go at his best pace over frightful country. 
His fine senses warn him of obstacles unseen by his rider. He is continu- 
ally taking unexpected leaps and sudden turns to right and left, or twisting 
sharply roimd a tree at the imminent risk of breaking his rider's leg 
against it, for he allows only for his own shoulder and ribs, and leaves the 
horseman to take care of himself. He must be kept well in hand, but 
his head must not be pulled about injudiciously or he will be unable to 
exercise his judgment in negotiating the difficulties of the g^round. The 
best English hunter would probably not go a couple of hundred yards 
after a kangaroo without a fall, but the courage and experience of Austra- 
lian bred horses enable them to dash through thick forest with almost as 
much ease as the game. 

The dogs are powerful animals, bred for the purpose between, in the 
first instance, lurcher and greyhound, whence has arisen a very handsome 
hybrid, which a naturalist would not hesitate to rank as a good species, 
were it a wild animal. Take the rough coat off a Scottish deerhound, 
and give him short fawn-coloured hair, and you would have almost the 
exact counterpart of a kangaroo dog. Two of these dogs can run round 
and round a bull just as they please, and are often useful in driving 
cattle, but a fast kangaroo taxes their speed to the utmost. When out 
hunting, they jog quietly along beside the horses until the game is 
started, and they are generally the first to see it. This may happen 
before the kangaroo is fully aware of his danger, and the dogs are 
almost upon him with a tremendous rush. Nothing impresses 
one BO forcibly with a notion of the kangaroo's speed as this. 
In a few moments he is clear of his pursuers, and in half a mile they are 
to all appearance out of the hunt. But his bolt is shot within a mile, 
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they gradnally olose with him, going at the same pace the whole time, 
and, if there are no scrubbs in which he can take refuge, the hontsmen 
ride up to find him stretched out dead, and the dogs lying beside him, 
with their tongues hanging out — ^a testimony to the severity of the 
pace. The young full grown bucks and does only, give much sport. 
The old males and females are often run into at once and then turn to 
fight. With its back against a tree, a kangaroo may prove too much for 
such dogs even. He seizes them with his fore paws as they spring at 
him, and inflicts, perhaps, a fatal wound with the long nail on the hind 
foot. The courage of despair sometimes, too, impels him to 
attack the huntsman who has dismounted to help his dogs ; but a 
blow on the nose with a stick is sufficient to give the dogs the 
chance they want. I have heard of cases of men being wounded, 
but have never seen an instance. A shot from a revolver is the 
best means of settling the difficulty and saving valuable dogs 
from injury. If shallow water happens to be near, the kangaroo may 
make its last stand there, and £^ve considerable trouble to the dogs. 
They cannot spring well from water in which their legs are off the ground, 
whilst the kangaroo's height gives him all the advantage of his fore 
limbs in holding, and striking at his enemies with his hind legs. 

Though these dogs run chiefly by sight, they frequently track the game by 
scent through small scrubbs and run it out on the other side. In their head- 
long career through grass, among which lie the dead boughs of the gum 
tree, the splinters of which are exceedingly hard, the dogs are often badly 
hurt, and sometimes kUled outright. The quarry in front of them knows 
every run, and he clears a tangled mass of brushwood at a bound, while 
his pursuers may dash into the branches of a fallen tree covered by grass 
or ferns and be impaled upon the broken wood. Once they are thoroughly 

• 

thrown out from any cause the dogs have no chance, for they will not hunt 
patiently on a scent, though quite willing to put down their noses after a 
momentary check, and track the game through a small piece of cover. 
During a run the more active kangaroos make the cleverest doubles, 
assisted probably by swinging their tails, and, just as the dogs seem on the 
point of making a kill, the game is off at full speed in another direction. 
There appears to be a general impression that greyhounds have no 
*< scent," because, in fact, they hunt by sight ; but, in reality, sense of 
smell is as keen in them as in other dogs. I knew a thoroughbred grey- 



Kangaroo Hunting, 89 

honnd, in Deyonshire, who used to creep along by the side of the stone 
walls on Dartmoor, whioh are nsnally topped with grass, and are 
foyonrite seats for hares. When he winded a hare sitting in her 
form on the wall he wonld stand for a moment as stiff as a pointer, 
then jump np, hustle her out and give chase, and follow her 
through the heather with his nose down, hunting entirely by scent. 
A brace of beautiful greyhounds, imported from England, afforded 
excellent sport among the wallabies on the Darling Downs, but 
when fresh at the work lost their game as soon as it disappeared in 
ferns or long grass. Within a few months they overcame this difficulty 
by using their noses, and, hunting the game very prettily through cover 
by Bcent« picked up the wallabies in fine style. I pointed out to the 
owner of these dogs how easily an animal whose sense of smell — the 
inalienable property of the dog family — ^has been kept in abeyance for a 
particular purpose, resumes its natural habits as soon as new conditions 
demand their exercise ; and he admitted that he had not been prepared 
to see dogs trained to hunt hares by sight only acquire the use of another 
sense so rapidly. I have no doubt, indeed, that greyhounds might be 
trained to hunt hares by scent as well as harriers. A pack of foxhounds 
or harriers run by sight, so long as the game is in full view, with heads 
up and eyes forward, and the tremendous speed of the greyhound usually 
enables him to pull down the game before it can get out of sight, or reach 
cover. If then encouraged, instead of discouraged, to continue the 
pursuit, I cannot believe that he would prove inferior in the sense of 
smell to any other species of dog. 

A female kangaroo, hard pressed by hounds, will deliberately sacrifice 
her maternal instinct to the instinct of self-preservation, and, taking the 
young one from the pouch with her fore feet, cast it from her. This often 
checks the dogs, who stop to worry the unfortunate little one, and thus 
gives the mother the desired opportunity to escape. With greater regard 
to sentiment than probability, I think, it is said that she will, in the 
event of escaping, return and recover her offspring ; but this must 
necessarily rest upon conjecture, and could not have been made the 
subject of direct observation. 

When our kangaroo is brought to bag, the only trophy is the tail, whose 
praises have been sung by almost unanimous consent. To my taste it is 
decidedly a very poor substitute for that of the ox, but a pleasant change 
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from a diet of salt beef, and almost a luxory to those who, like a squatter 
of my aoqnaintanoe, lived upon duoks and other game for six months on 
first taking up country, in the back bush of Queensland ; the limited stock 
of sheep and cattle which were to lay the foundation of their fortunes 
being far too valuable to consume as food. 

The aborigines hunt kangaroos in a way of their own, by no means 
devoid of skill. Two black fellows will go out together, and seldom fail 
to bring in at least one kangaroo. One conceals himself at a point 
where the animals are Ukely to come out from the narrow well-grassed 
valleys formed by the spurs of a range of hills, while the other drives the 
game towards him. The noise they make in leaping warns him of their 
approach; he rises suddenly from the ground, hurls his spear, and finishes 
the work with blows from the short heavy "waddy.** The native hattue 
is a longer business, occupying two or three days. A considerable 
number of natives, perhaps two hundred, assemble, discuss the plan of 
the campaign, and then break up into small camps surrounding a large 
tract of country. Every day the camps are brought nearer, and the 
kangaroos driven towards the centre of the circle formed by them* 
Should a scrubb happen to be within the circle, the object is to get the 
animals into it, the camp fires surrounding them preventing them in the 
meantime from breaking back, aiid when the circle is sufficiently small, 
the work of destruction begins. I joined one of these camps early in 
the morning, with two other white men, and saw this savage sport at its 
best. A large space of broken ground, with here and there a patch of 
dense scrubb, literally swarmed with wallabies and kangaroos. A 
party of natives went into the cover, and as the animals en- 
deavoured to break they were either speared or driven back by the host 
of yelling blacks on its skirts. After a short time they seemed to 
become utterly bewildered and almost stood still to be killed. So skilful 
were some of these wild hunters with spear or waddy that they did as 
much execution with their native weapons as we with our revolvers, and 
before mid-day hundreds of kangaroos of all sizes had been despatched, 
and many wounded and stragglers brought down by the cordon of women 
and boys outside the hunting party. The usual native dance took place 
in the evening, and the whole night was devoted to an orgie of fiesh- 
eating. After the battue immense quantities of wood were collected and 
piled up for a mighty roast. On to the blazing piles were cast the 
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bodies of the kangaroos, neither skin nor viscera having been removed, 
and allowed to frizzle nntil they were half done, when they were dragged 
from the fire and attacked by scores of hungry blacks, the flesh torn off 
with pointed sticks, and devoured with an appetite stimulated by the 
savoury smell which arose from every part of the camp. Primitive as 
this method of cookery is, the flesh of a kangaroo is really delicious when 
roasted in its skin, and the less it has bled the better. In this the blacks 
show themselves better judges of the art of cooking their wild animals 
than the civilised whites. 

Ck)od sport may be had among the wallabies on moonlight nights, but as 
many of the deadly snakes are nocturnal, it is as well to be protected by 
a pair of leg boots, and to be cautious as to where the hands are placed 
in getting over dead timber. I was about to get over a fence one night 
to approach an open glade, which the wallabies had to cross on their 
retreat from a maize plantation to the scrubb, and on the very spot where 
my hand was about to grasp the rail lay part of the coil of a black snake 
(PmimZcc^m porphyriacus), with its head no doubt somewhere ready to 
strike. I drew back instantly, dropped the barrel of the gun on it, and 
broke its back ; but the incident entirely unnerved me for that night, and 
a few minutes later I shot another snake of the same species, crossing a 
road in the moonlight. The danger from these reptiles can scarcely be 
exaggerated. It is true that accidents are comparatively rare considering 
the numbers of poisonous snakes in the bush, but, on the other hand, 
settlers and sportsmen are extremely careful, and everyone can relate of 
his own experience instances of escape due solely to habitual caution. 

It is amusing to note the tricks of wallabies at night to elude the 
sportsman. They are quite conscious of the protection afforded them 
by darkness, and of the risk of crossing the moonlight. They will dash 
from one little bit of cover to the next, or from tree to tree, stopping 
dead behind the shelter for a moment, to the utter confusion of the 
imaocustomed hand. You see them for an instant making for a little 
shrub, and fire the other side of it in the expectation of meeting them 
with the shot. Nothing of the kind ! The game has stopped short and 
is watching you intently, and will often continue to sit there after yon 
have fired. Nine times out of ten a shot fired into the cover brings the 
game to bag. These clever little fellows have succeeded so frequently in 
taking me in that I have no small respect for their intelligence, which 
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is exhibited in the following manner: A "sorubb " is a dense jangle, 
oconpying a tract, it may be, of a hundred sqnare miles, or in small 
patohes among ordinary forest, or a narrow fringe extending for miles 
along the banks of a river. The majority of the trees differ entirely 
from those constitnting open forest. Trne sombb, as opposed to mallee, 
myall, or wattle bmsh, invariably starts up on rich soil, and rises from 
the gfronnd like a wall of dark g^reen foliage, strikingly different from the 
attenuated leaf-covering of the gum trees, which hardly breaks the fierce 
rays of the sun or casts an appreciable shadow on the earth. Half a dozen 
steps take one from the broad sunlight under a canopy of densest shade, one 
stride from daylight into darkness, which would be grateful indeed were 
it not the haunt of vast armies of diabolical mosquitoes, ticks, and leeches, 
who welcome the advent of a juicy human being, and imme diately levy 
toll upon his blood. To digress for a moment. I should be very much 
obliged to any naturalist who would tell me what these land leeches, 
similajr to the Indian HcRmaAipsay subsist upon. I have never found 
them upon any animals. As soon as one enters a scrubb they come out 
from under dead leaves and wood. Sit down now upon the ground and 
observe their bloodthirsty propensity. From all sides they are hurrying 
towards the victim, some fine as threads, others as thick as a goose's 
quill. Now they are standing on their tails, swinging their bodies to 
and fro to catch the scent of the unwonted feast provided for them, 
and advancing after the manner of their kind, by alternately doubling 
themselves into a loop and straightening themselves out for a 
new departure. In a few minutes they are climbing up one's boots ; thence 
to the calf of the leg is an easy ascent. They settle down to their banquet 
and presently roll off as round as marbles, gorged with blood. The bite 
is not felt at the time, but is liable to become a most intractable sore. 
Some weeks after a bite on the ankle I suffered intolerable irritation, and 
a very angry wound was established, eventually cured only by free use of 
caustic. These wretched little creatures will crawl up under the clothing 
and attach themselves to any part of the body, undeterred by the saline 
perspiration from the skin, and it is not at all unusual to feel a slimy 
clammy thing, exuding blood and saturating the clothes, drop from its 
hold and roll down one's back as one passes thraugh a scrubb. I always 
took the precaution to t^rn out my boots and examine my nether limbs, 
when twenty or thirty small leeches would generally be found endeavour- 
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ing to get through the thiok woollen socks, which puzzle them greatly, 
especially if the trousers be tucked into the socks. Complete protection, 
however, may be secured by rubbing the feet and legs with paraffin oil up 
to the knees. Neither leeches nor ticks will then touch the skin, and the 
oil is not in the least injurious. 

What, too, is the natural food of the mosquito P Certainly not man. 
They exist where the foot of man has never been, in impenetrable swamps 
and on piangrove islands far from land. Mosquitoes that had no existence 
a few hours before will assail a human being as if they were '* to the 
manner bom." I have a suspicion that their normal food is the juice of 
plants ; for, while anchored under the lee of a mangrove island in Moreton 
Bay, during a heavy gale, I saw them clinging in thousands to the lower 
surface of the leaves, and apparently piercing the tissues with their pro- 
bosces. They do not molest wild animals or birds, which frequent places 
where a man would be driven mad in a very short time, but they worry 
the udders of cattle. If a bushman leaves a little sug^r at the bottom of 
his pannikin the mosquitoes swarm into it and feed voraciously. Both 
the large and small ticks, the latter minute vermilion specks, which 
bore under the skin of man, live in decayed timber v and, though the 
large kind are parasitic on animals, snakes, and lizards, and 
become enormously distended with blood, a very small proportion 
of individuals can possibly thus subsist, and still fewer ever 
have the opportunity of making a host of man, though they 
readily avail themselves of it when presented. After a day's shooting 
one autumn in Bumham Woods, near Taplow, I found upon me a tick, 
in all respects identical with the Australian species, so far as I could 
judge from memory, and of the same kind as that which attaches itself 
to sheep. Like the swarms of fleas to be met with in the Australian bush, 
far from all human dwellings, these mosquitoes, leeches, and ticks must 
have some means of subsistence altogether independent of the warm- 
blooded victims they attack so g^reedily whenever they have the oppor- 
tunity. 

But to return to the wallabies. They will dash from open forest into 
a scrubb, and, instead of attempting to get right away, stop close to the 
edge, and, confident in the security of darkness, stand still within a few 
feet of the sportsman. By stooping down, and firing along the ground 
in the direction where any movement was last heard, it will often be 



94 Zoological Notes. 



found that the animal has been killed, and maybe discovered by searohing 
for it with a lighted wax match, lying but a few paces from the edge of 
the cover. In daylight wallabies would not, in any circumstances} allow 
80 close an approach, and it is very clear that they must be aware of the 
fact that the enemy cannot see them in the darkness, for they never 
behave in this manner unless the cover is dense enough to ezdude every 
ray of light. 

The difficulty of knowing exactly where the end of the barrels-is when 
the gun is thrown up to ijie shoulder leads to the missing of many easy 
shots, the tendency being to fire above ground game at night. This may 
be overcome by folding a piece of white rag three or four times, just the 
breadth of the barrels, and tying it firmly on to the mid-rib with a few 
rounds of string about 3in. from the muzzles. It must be securely 
attached, otherwise the force of the discharge is apt to move it, and not 
near enough to the muzzle to be ignited by the fire. This has the effect 
of making the gun appear much shorter, and corrects the disposition to 
shoot too high. It is useful, too, for shooting duck by moonlight, as it 
offers a prominent object to the eye when the gun is thrown up to the 
shoulder, whether the light is in front or behind at moment of firing. I 
have used for the same purpose the phosphorescent fungus which grows 
on decaying vegetable matter, and forms a brilliant point at the muzzle 
of the gun ; but it will not stand any rough usage, and is therefore 
inferior for practical purposes to the rag. These f ung^ are not uncommon 
11 some localities. Soon after my arrival in Australia, I was passing 
through a piece of scrubb at night in absolute darkness, and was startled 
at the apparition of a number of patches of greenish yellow light 
on the ground glowing with strange luminosity. On kicking them over 
with the foot it became apparent that they were nothing more than fungfi, 
emitting a bright phosphorescence which showed the minutest details of 
structure, and penetrated the tissue of the plant completely. The 
fungus has nothing calculated to attract the attention in daylight, being 
whitish on the upper, and faint yellow on the under surface. It attains 
half a foot in diameter, and even the smallest buttons just raising their 
heads above ground are luminous, giving the earth the appearance of 
being sprinkled with drops of phosphorus. If one be laid in the palm of 
the hand it emits sufficient light to illuminate the skin around it ; but, 
contrary to the expectation formed from its appearances, has no trace of 



Phosphorescent Fungus. 95 

the oharaoteristic odonr of phosphorus. It vill retain its Inminoaa 
propelrty for a day or tv70 after haying been gathered, but loses !*; as soon 
as deoay sets in, so that its phosphorescence is evidently as much a 
condition of vitality as that of the firefly and glowworm, or the luminous 
meduBSB. 

All the kangaroo family have a habit, similar to that of the rabbit, of 
striking a sharp blow upon the ground with the hind feet as a signal of 
alarm, or perhaps as a call simply, for they have no means of vocal 
expression. I have never heard any sound uttered by them even in 
their death agonies, except on a single occasion, when a badly wounded 
wallaby, upon being handled, emitted a noise like the growling of a small 
terrier, and bit me sharply in the leg, tearing my trousers — ^the only 
instance I ever knew of any defence being made by these animals ; while 
their arboreal congeners, the opossums, dasyures, and flying squirrels 
fight most desperately, and inflict serious injury upon those who handle 
them incautiously. At very considerable distances, on a still night, the 
thud of a kangaroo's feet in the act of drumming may be heard, three or 
four times in succession ; and when one has stalked into the midst of a 
" mob " among rocks, ferns, or other good cover, it is amusing to hear 
the kangaroos communicating to one another by this means their 
apprehension of the presence of an enemy, although uncertain of his 
position, and undetermined as to the safest line of escape. 

The Australian kangaroos afford a good example of the rapid increase 
of a species, when, from any cause, its natural enemies decrease. In the 
wild state they never, I believe, have more than one young at a birth, 
and, probably, not more than three young in two years, so that the 
natural rate of increase is slow in comparison with many other animals. 
But settlement of the country has had the effect of disposing of their 
natural enemies, the native races and dingoes, and the kangaroos have 
flourished accordingly. Moreover, what with the improvement in the 
indigenous grasses from the feeding and manure of the settlers' sheep 
and cattle, and the introduction of new grasses, with large fattening 
paddocks for cattle, the general pasture has grreatly improved, and the 
ground game profit by it. They are not compelled to travel long 
distances in time of drought, but find the herbage man has provided for 
his own purposes sufficient for their wants, and keep in the neighbourhood 
of cultivation to enjoy it. During a dry season near Cooper's Creek the 
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kangaroos came in mnltitiides from the interior oountry, whioh was 
entirely bnmt np, in search of grass, and many of them were in a most 
miserable plight from starvation. We had saved all the grass for some 
distance round the head station, as a store in time of need, never allowing 
any sheep or cattle upon it so long as there was a bite anywhere else on 
the mn. It was turned into hay as it stood by the intense heat of the 
snn, bnt this will always keep stock alive. The kangaroos and wallabies 
found it out and began to make the most of it, but the majority of 
them were so weak that it was easy to ride up to them and knock the 
marauders upon the head. Hundreds were thus killed, and if we had 
hands enough many thousands might have been despatched. This was 
in the old times, when both blacks and dingoes were plentiful, yet 
the kangaroos were then numerous enough, when driven together 
by the common enemy hunger, to put the settler in a difficulty. It 
can be easily imagined, then, in those settled districts, where neither a 
native nor a dingo has been seen for ten years or more, how rapidly 
the game increases. An old settler assured me that he had seen in 
Victoria kangaroos in hundreds, ''like flocks of sheep," feeding together, 
at no great distance from Melbourne. A full grown kangaroo will eat 
at least as much as two sheep, and he has, besides, a habit of pulling up 
the (prass for the sake of the roots, and his relatively even more numerous 
congeners, the wallabies, do the same. In the year 1863-4, 1 knew the 
Darling Downs district of Queensland. There was then a fair number of 
natives and dingoes. At that time one might perhaps see a dozen 
kangaroos in a day's ride, just enough for sport, and no settler ever 
thought of them as a nuisance, although the wallabies were numerous 
enough to be troublesome to the small farmers. Taking up a colonial 
paper, I find that in a single month last year over 21,500 scalps of all 
species of macropus were collected in the district of Toowoomba alone, 
for which ^297 were paid under the Act for the destruction of these 
animals. A recent number of the '' Warwick Examiner " (South 
Australia) says, ** As an illustration of the working of the Mar- 
supials Destruction Act in this district, we may mention that from 
March last to December 31st (ten months) the number of 171,071 
marsupials have been destroyed in the district of Warwick. For this 
enormous quantity the sum of ^5784 IBs. Id. has been paid by 
the Board of Directors." In another district of Queensland, where 
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the early squatters were glad to get anything in the shape of game 
to snpply the larder instead of killing their sheep, a battue was organised 
two or three years ago, and resulted in the slaughter of 4000 head in a 

few days. An old acquaintanoe, B ^r, whose hospitality I received while 

the Maointyre was in flood, gave me the best sport I have ever had among 
the peculiarly fine breed of kangaroos on his run. He had settled there 
twelve years before, and for the first two years had no meat but wild ducks 
and kangaroos, and the latter became very scarce after a time, so that it 
was not worth while wasting time in hunting them. He little imagined 
that he would live to see them killed by thousands on his run, for fourteen 
yean ago they were hardly numerous enough for sport, and a blank day 
was no zarily. 

Far up country labour cannot be obtained, but professional kangaroo 
killers now go about from place to place and systematically destroy the 
marsupials at so much per head, about 9d. for kangaroos and 3d. fox 
wallabies, the stookowners paying a tax of Is. for every hundred head of 
sheep, and Is. for every score of cattle, to provide a fund for carrying 
out the Act. Good kangaroo skins are worth about 6d. per pound, and 
good wallabies rather more, for the leather is of excellent quality, soft, 
and durable. The meat preserving companies have taken advantage of 
the reputation kangaroo tail soup has obtained, and plenty of it, tinned, 
was in the English market not long ago. I had the curiosity to taste 
some of this. It was cooked to rags ; but the ineradicable flavour of the 
gum tree remained ! 

A good deal has been said about the desirability, or otherwise, of 
acclimatising kangaroos. They are picturesque enough in their native 
haunts, and look interesting in a park, but they could never become a 
substitute for our own game — ^to wit, the lordly deer — and their habit of 
nibbling the bark of trees would be a fatal obiection in most cases. 
Neither could they be acclimatised, in the true sense of the word, to 
breed freely without attention or shelter, in any part of England. Even 
in the Zoologrical Gkurdens, where every comfort is provided for them, the 
winter of 1878-9 killed several, and tried them all very severely. They 
have been introduced on some large estates in France, and are hunted in 
the usual way ; but, perhaps. Frenchmen are contented with a form of 
sport which could hardly be considered other than very mUd when de- 
prived of the elements of danger attending it in the rough Australian bush. 

H 
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They are remarkably easily tamed, and seem to breed in confinement 
as frequently as when wild, and their demeanour is gentle. One, of a 
small species, which I had for some twelve months running about the 
house exhibited an amount of intelligence not to be expected of an animal 
whose brain is almost at the bottom of the scale of organisation among 
mammalia, and I know of no animiU taken from a wild life which would 
have so soon accommodated itself to the habits of man, or have become 
so perfectly familiar with him as this wallaby, except the koalas 
previously mentioned. 

On Oxley Creek, about twelve miles above Brisbane, and on the right- 
hand side of the creek, was a large scrubb, part of which had even then 
been invaded by the axes of the " Cockatoo farmer,*' and is no doubt at 
this moment covered with maize and bananas, and dotted with the 
weather-board houses of prosperous settlers. In those days, 
before a rich seam of coal had been discovered cropping oat of 
the bank of the river, and the poisonous pond near the town called 
the "reservoir" had been cleaned out^t killed off the children with 
dysentery by the score — and some tons of tin were found in its mud — 
when forest and scrubb lined both banks of the river for fifty miles, and 
from Windmill Hill the eye ranged westward and southward over a vast 
extent of waving tree tops to the crest of the long ridge, behind which 
lay the Darling Downs, and all the pastoral life of the colony — then 
the only source of its wealth — ^in those days the neighbourhood of the 
capital of Queensland swarmed with game. Where the bridge now 
spans the river, and close to the wharf, where were moored ocean-going 
steamers, I have seen a flight of hundreds of ducks settle down on their 
way from Moreton Bay to the Upper Waters, at the call of some 
tame individuals, whose ancestors came from Aylesbury, but who 
had not lost the language of their species throughout generations 
of domestication, and could yet bring down from their flight 
a host of Australian birds by the magic sound of that high-pitched 
"quack," " quack." The birds from opposite ends of the earth 
fraternise, and perhaps some ardent unmated male of AnoA superoiUosa 
leaves behind him a dark trace to sully the future white progeny of 
Aylesbury, which man has obtained by persistent " selection." Scarcely 
three miles from the Court where His Honour the Chief Justice sat in 
judgment on bushrangers and administered the delightfully lenient 
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bankniptoy law of the colony, might be found the moat wild and shy of 
Australian animals and birds, although a population of 12,000 invaders 
lived hard by. Five miles from Brisbane or thereabouts, among the hills 
of Taylor's Bange, the engineers, charged with providing a permanent 
water supply for the oity, threw a dam across a narrow valley through 
which ran the Enoggera Creek, and formed a lake of a few acres in extent, 
to which swarms of wild fowl immediately resorted, heedless of the near 
vicinity of this large population. But the industrious settler has taken 
possession of all this virg^in forest. No sportsman in the future will be 
able to bring from the Oxley Creek scrubb such a bag as, with the help of 
a companion, I secured in one day, making a considerable boat-load to 
row back to Brisbane of four kangaroos, seven wallabies, two talegallas 
(bush turkeys), a score of Swainson's crested fruit pigeons, four wonga- 
wonga, and five bronze-winged pigeons, two snipe, five ducks, a male 
Begent bird, a Nankeen night heron, two black macaws, and several 
varieties of parrots. The multitude of white cockatoos, screaming as 
they passed in flocks overhead, numerous members of the corvine family, 
the useful laughing jackasses, and the resplendent blue-and-white king- 
fishers, with many other birds, might have contributed to a bag which, 
for variety of animal life on so small an area as a man can traverse 
between sunrise and sunset, could not well be surpassed in any part of 
the world. 

The sportsman in a wild country should carry a small selection of 
needles and thread, and a sketch and note-book in which to make 
drawing^, however rough, and memoranda of things which might wholly 
vanish from memory, or become indistinct after the lapse of a few 
months. The needles and thread are useful for numberless purposes. 
Clothes will get torn, for example, in forcing one's way through dense 
<)0V6r, and if this should happen to one*s nether garments the mosquitos 
will pounce upon the bare flesh, and put an end to all comfort for the 
day. Soon after arriving at Oxley Creek one morning I shot a female 
wallaby, which proved to have a well-grown young one in her pouch. 
Finding it unwounded, I wished to take it home, but did not know how 
to secure it until the evening. The needle here came in useful, and the 
youngster was imprisoned in his mother's pouch by sewing up the edges 
of it, and leaving a small opening to admit air. The body was then placed 
under the stem sheets of the boat out of the sun, and the prisoner remained 
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there in oompany with his dead mother for about fourteen hours. Arriving 
home very late at night, I scarcely expected to find my captive alive, but 
he appeared to be quite comfortable, though rather alarmed at being 
transferred to a wash leather bag, and triumphantly carried off to bed by 
one of the ladies of the house. For the first two or three days he was 
kept in one room, but soon became so tame that he was allowed the run 
of the house, and never attempted to leave it. He was advanced enough 
in age to take his natural food, grass and vegetables, and within a week 
from the day on which he first saw a human being was the accepted pet 
of the house, and quite indifferent to the presence of the dogs, who at 
once recognised this as a privileged member of the family. For some 
little time he puzzled the dogs exceedingly by endeavouring to discover 
in them the structure peculiar to his own kind, and only after repeated 
failures gave up the practice of running underneath them and exploring the 
region where the pouch ought to have been, but was not. On these occasions 
the dogs merely growled, as they might at an impertinent puppy, and got 
out of the way, taking, however, the greatest care not to tread upon their 
tormentor, and probably wondering how it came to pass that one of the 
very animals which they were accustomed to snap up wherever met with 
in the bush, was here permitted by their master to treat them with such 
familiarity and confidence. It is simply a question of intelligence. The 
lion could be trusted to lie down with the lamb if the '' king of beasts " 
had the same comprehension of man's nature as the dog has acquired 
through generations of inherited and individual experience and discipline. 
The dog has acquired a strong perception of the power of human govern- 
ment, and contracted some part of man's self-control, yet his natural 
faculties, so far from being weakened, seem to have become intensified. His 
marvellous sense of smell has been trained to the highest degree of 
perfection, and no wild species can compare with him in endurance and 
courage. Our "domestic" cat is still a wild animal, going its own 
way, making use of man to provide it with food and shelter, retaining 
all its habits and attaching itself very feebly to its benefactor. The 
itinerant exhibitors of *' Buppy Families" are sorely maligned by 
the statement that they produce the peaceful condition of the various 
occupants of the cage by the administration of opium. The fact is that 
they are intelligent and observant men, extremely patient in dealing with 
animals. The different creatures exhibited have usually been brought 
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up together from their earliest yonth, and the predatory speoies have 
never been allowed to indalge their natural instinct. Hence the cat has 
no desire to attack the bird, nor the dog to worry the cat. All are fed, 
almost to surfeit, with the food proi>er to them, and the struggle for life 
is unknown, the stimulus to exertion is taken away, the canary can sit 
with impunity on the back of the cat, and the monkey perform the office 
of insect catcher in ordinary to the whole community. All are under the 
influence of man's government, for not one of them has ever had an 
opportunity of indulging its special instincts. Such momentary tiffs as 
occasionally take place are easily quelled by the master hand which 
administers chastisement impartially to each disputant. 

Although my dogs were both permitted and encouraged to do unto 
wild marsupials whatsoever seemed good to them, they knew perfectly 
well that a distinction was to be made in favour of the koalas and 
wallabies under my protection. The amusing little fellow, who was 
named " Joey," never deserted the lady who first took him in charge. 
He would pass hours of the day ensconced in the side pocket of her 
dress, peeping out now and then to see what was going on. He would 
jump from the floor into my lap and dive head flrst into the pocket of 
my shooting coat as if he had never forgotten the natural place of refuge 
in his mother's pouch. Nothing in the nature of human food came amiss 
to him — ^fruit, vegetables, meat, light puddings, were equally acceptable 
— ^but the sugar basin proved most attractive of all. Astounding as are 
the leaps made by wild kangaroos in a horizontal direction, and the 
agility of the rock-inhabiting species in springing both up and down 
over ground covered with irregrular masses of stone, I was not prepared 
to flnd that a young animal scarcely as large as a wild rabbit could leap 
from the floor into the middle of a table, and go up and down a flight 
of stairs, flve or six at a time, with such remarkable ease. *' Joey '* 
however performed these feats continually with no apparent exertion, 
and never fell or missed his jump. He would, too, hop about among 
glasses, dishes, and the usual furniture of the dinner table, without 
upsetting anything, and, when it pleased him, leap from the middle of 
the table to the floor of the room, and back again to the table several 
times in succession, as if he found it a pastime, involving no expenditure 
of strength, concluding these saltatory exhibitions, however, by jump- 
ing out of a window in the top story, and ending his life at the same time. 
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Bnt if the hind leg of one of the macropodidof be examined, the key 
to their g^eat strength in this direction is easily found. The os colds 
or bone of the heel is very long, providing immense leverage for the 
tendon (itself half as thick as the large bone of the leg), which answers 
to the tendo achUUs in man, and leads to masses of mnsde on the 
animal's thigh. It forms one of the most powerful combinations in 
nature for the purpose of leaping, and the structure is further carried 
out by the ivory-like density of the bones of the leg, well adapted to 
withstand the immense strain put upon them by the leverage given to 
the muscles, which might at any moment break a more vascular bone. 



CHAPTER III. 

Structure of the Reproductive Organs — Gestation and Parturition 
— Structure of the Legs and Feet — Peculiarities of the Teeth — 
The Tree Kangaroo — Parasites — First Appearance of Mar- 
supials in Triassic Strata — Fossil Remains of Gigantic Repre- 
sentatives during the Pleistocene Period — Professor Owen on 
their Adaptation to Conditions of Life, 

Many points in the struoture of the marsupials tend to separate them 
sharply from all other classes of mammals, but more especially the 
anomalous generative organs and mode of reproduction, which have been 
best studied in the kangaroos. The pouch is a very distinct arrangement 
in these latter for harbouring the young until it has passed through the 
exceedingly immature condition in which it is bom, and serves as a con- 
yenient place of refuge for a long time after it is quite able to run and feed 
itself ; but in some others it is a mere fold of the skin, sometimes accom- 
panied by a row of strong bristles, and of very little use as a safeguard 
against injury. At the bottom of the pouch of the kangaroo are situated 
four (usually) mammary glands with nipples 2in. long, when in lactation ; 
and, as far as my own experience goes, but one of these is in use at any 
given time, the others being shrivelled and unfunctional. So helpless is 
the young at birth, that it cannot suck voluntarily, and the glands are 
provided with special muscles, under the mother's control, for forcing 
the milk into its mouth. The nipple passes quite into the stomach of 
the young, as I have repeatedly proved by drawing it out a length 
more than half that of the animal attached to it. It seems to be 
actually swallowed by the young marsupial, who clings to it most 
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tenaciously. A singnlar brownish secretion is always at this time 
fonnd in the pouch, the use of which has not been satisfactorily deter- 
mined. As the young grows, its weight — 31b. in the case of several 
which I have taken from the mother — ^is supported by the marsupial bones 
(m), considered to be the ossified inner tendons of the external oblique 
abdominal muscles, which spring from the front of the pelvic arches. 
These bones are present in all members of the order, and even in the 
lower monotreme order, which possesses no vestige of a pouch ; so that. 




Half of Pelvis of Kaxtoaboo, with Mabsufial Bones (M) attached. 

although they doubtless serve to support the pouch, they may be concerned 
in giving purchase to the muscles of the milk glands. The males also 
possess these bones, which can have no other office in them at least than 
that of supporting the testes and their muscles. If the young be detached 
from the nipple, it makes no attempt to regain the source of nourishment, 
neither does it seem to have any idea where to seek for it, and very soon 
dies when thus deprived of the contact of the mother's warm body. When 
first born it is indeed more feeble and incapable of voluntary action of 
any kind than a callow bird, blind and hairless, covered with a delicate 
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pink skin, through whioh many of the blood vesaels can be distinctly seen, 
abont an inch in length, and no more like the f atare kangaroo than a 
moose — a transparent little gelatinons creature so fragile that it cannot 
be handled however carefully without danger to its life. 

Long before an opportunity occurred of investigating the history of 
marsupial gestation and parturition, various explanations were proposed ; 
but Professor Owen settled the question by actual observation in the 
Zoological Gkirdens. A female which was known to have received the 
male was separated from the others, and accustomed to being handled in 
every way by the keeper, in order that there should be no difficulty in 
making observations when the important event took place. Professor 
Owen also familiarized himself with the object of his scientific solicitude, 
and when she began to be restless, some thirty-six days after her seclusion, 
she was very closely watched. She was observed to be very busy with her 
head in her pouch, preparing it for the new-comer, and on the thirty-ninth 
day the young one was found in the pouch, firmly attached to the nipple. 
The precise means by which it had been transported there could not be 
ascertained, but there can be little doubt that this delicate creature was 
transferred from the cloacal aperture to the pouch by the mother's lips, 
as it cannot be supposed that her fore paws, with their sharp nails, were 
employed in so critical an operation. All question that the animal was 
brought forth in the usual way was set at rest by the inflamed condition 
of the cloaca immediately after the event. The period of gestation in the 
kangaroo, then, is thirty-eight or thirty-nine days, but in some other 
marsupials it is believed to be as short as fifteen days. 

These peculiarities of parturition and lactation correspond to an 
arrangement of the internal organs, quite different from that obtaining 
in all other members of the mammalian class. There is, properly 
speaking, no uterus, for the two oviducts do not enter such a receptacle 
and nursery for the foetus, but remain separate until they open into the 
passage immediately approaching the external organs. It would seem 
from this structure that the fertilized ovum contains in itself all the 
materials necessary for foetal development, up to the time when it is 
transferred to the pouch, and that there is no vascular or placental con- 
nection with the mother, although some anatomists are of opinion that 
they have detected in the new born young a linear longitudinal mark on 
the abdomen, indicative of an umbilical cord. That such a mark is visible 
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shozily after birth, there can be no donbt, bnt it has little of 
the appearance of the navel scar in placental animals, and I have 
separated so many nnbom kangaroos in varions stages of development 
from the mother, without observing any laceration of continuous vessels, 
that I am forced to believe that the mother and young are never 
connected by a system of vessels conveying to the latter the elements of 
nutrition and g^^wth during the period of gestation. The whole mode of 
reproduction then similates that of a bird. First we have the short 
duration of the period of gestation, not so greatly exceeding the longest 
term of incubation. Secondly, the marsupial embryo may be regarded 
as an e^^g undergoing a process similar to incubation, within the body 
of the mother, but unconnected with her by blood vessels — ^recalling 
the development of the ovum in ovo-viviparous snakes — and lastly the 
nourishment of the young in the pouch is analogous to the rearing of the 
equally feeble young of some birds in the nest. Further points of 
resemblance between marsupials, birds, and reptiles, will be referred to 
subsequently. How long the pouch continues to be the home of the 
young it is not easy to ascertain with exactness ; but I have seen a young 
kangaroo thrown by the mother from her pouch when hard pressed by 
dogs afford a good run ; and I have the notes of a case in which a well 
grown young one occupied the pouch, while the mother was very near 
giving birth to another, whose advent would certainly be the sig^nal for 
turning out the actual tenant. 

Great stability in the hind legs is afforded to the ground marsupials, 
and particularly those which leap, by the construction of the lower limb. 
The heel bone is usually very long, and provided with an exceedingly 
strong tendon connected with the muscles of the thigh. The bones repre- 
senting those of the human ankle and foot (tarsal and metatarsal) 
become fused into one straight bone, covered on its lower surface with a 
hard scaly membrane, at whose extremity are the four toes. The hallux 
or great toe is absent, and the two next are very short and slender, 
inclosed within the same skin, and furnished with two curved claws 
employed by the animal in cleaning and scratching its fur. Next, 
towards the outside of the limb, comes the longest and strongest toe of 
the series armed with a straight naQ, and on the outside a shorter toe 
with a similar nail of nearly the same size. Thus the two outer toes form 
the real support of the limb. It must be remarked, however, that this 
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aborted condition of the two inner members of the foot and their 
inolosnre within the same skin is not peoaliar to the ground marsupials 
of Australia, bnt common to such arboreal forms as the phalangers and 
koalas, which possess, besides, the thumb-like great toe so useful in climb- 
ing. On the other hand, this combination of the toes is confined entirely to 
the Australian marsupials ; for the American opossums have the great 
toe also opposeable, while all their remaining toes are free, well de- 
veloped, and constructed on the ordinary mammalian plan. Here we 
have in America the chief marsupial character, the pouch and its 
subsidiary structures, associated also with the thumb-like great toe, 
common to the Australian climbing members of the order ; whereas in 
the latter, two of the toes are inclosed in one skin, and almost useless. 
It seems impossible to offer any better explanation of this conformity and 
unconformity to type than that of descent from some exceedingly remote 
ancestor by two divergent lines ; both lines having retained the structures 
which rank them together in one order, while one of them appears to 
have diverged only in a minor point. The hind foot of the American 
opossums is perhaps the more perfect form, and, if the term be admis- 
sible they are "Usi marsupial in some other respects than their Australian 
congeners, and approach a step nearer towards the higher mammals. The 
ancestral form may yet be discovered in buried strata, or it may be 
hidden in a submerged continent which once possibly bridged the interval 
between the continents of the eastern and western hemispheres. 

The kangaroos and their near allies have a very peculiar arrangement 
of the two incisor teeth in the lower jaw, which practically converts them 
into a pair of scissors. With mammalia generally the two halves of the 
lower jaw are firmly and immoveably united at the chin by bone, or 
rather by cartUage, which becomes bone in the adult stage of the animars 
life, and often much earlier, permitting no independent motion whatever. 
But in several marsupials, including the wombat and opossum, there is 
not only a looseness of connection among the bones of the face, but 
considerable lateral play of the right and left halves of the lower jaw. 
At the chin, just behind the two lower incisors, the usual bony connection 
of the jaws is replaced by an elastic membrane, surrounded by muscles 
capable of alternately separating and bringing together the incisors. The 
inner margins of these teeth have very sharp cutting edges, and their 
fronts are bevelled off to meet and cut against the upper incisors. A full 
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grown kangaroo can thns separate the lower teeth a distanoe of % qnarter 
of an inch, and again bring them into absolute oontaot with one 
another, and in fact carries a very efficient pair of shears or 
scissors, from which the shortest blade of grass cannot escape. After 
an ox or sheep had gone over the gronnd and cropped the herbage as low 
as it was possible for a mminant, the kangaroo would come along and 
shear off every vestige of remaining grass down to the root. It can 
easily be imagined how this provision would enable the ground marsupials 
to subsist throughout the severe drought of an Australian summer, and 
will sufficiently explain the squatter's despair when his already exhausted 
run is invaded by hosts of animals which can eat down every green thing 
like locusts. Whatever a bush fire or a scorching sun has spared to 
shoot up under the influence of the first shower into a plentiful crop, is 
nipped off, and the kangaroos at least exist where any other herbivorous 
animal would starve. But, notwithstanding these advantages, they are 
at times reduced to walking skeletons easily knocked down by a stick. 

If, as anatomists tell us, the number and depth of convolutions in the 
brain is a certain index of position in the scale of organization, then the 
kangaroos stand at the head of their order. Compared with that of other 
mammals it is smooth, but relatively to that of the opossums, &c., the 
convolutions are distinct, the brain of the latter being as smooth as a 
bird's. The eye is in most cases full, and possesses a distinct nictitating 
membrane or third eyelid, which, together with the quite rudimentary 
state of a part of the brain, termed the corpus caHoswm, presents another 
connecting link between marsupials and birds. When all these 
characters are summed up, including the remarkable process of gestation 
and parturition, the resemblances towards oviparous animals are too 
striking to allow us to suppose that they are mere freaks of nature, 
unconnected with the past history and endless mutations which the 
forms of life have undergone in every zoological class. 

For some time past a single specimen of the genus DendrogahiSj or tree 
kangaroo, from New Guinea, has dragged on a miserable existence in the 
Zoological Gardens. It differs from the true kangaroo in the comparative 
shortness of its hind legs, which are, otherwise, similar, and in the scaly 
and partially prehensile tail. The aspect of the face recalls the koala, 
and the colour is grey. It is not an arboreal animal in the true sense, for, 
judging from the limbs, which are not at all well adapted for climbing. 
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and its moyements in oonfinement, it would not be able to asoend a 
straight tree trnnk. The fore limbs are, however, considerably bowod, 
mnscnlar, and snggestiye of a strong grasp. It crawls inactively up the 
tree trunk, sloped at a considerable angle, and altogether seems par. 
ticularly unfitted for either a terrestrial or arboreal existence. 

Marsupials are by no means free from the curse of internal parasites, 
far removed as they are from many of the causes which favour the 
spread of this form of disease. In his new work, '* Parasites : a Treatise 
on the Entozoa of Man and Animals,'* Dr. Spencer Cobbold gives an 
account of the various internal worms which afflict them. The liver fluke 
appears to be commonest, and may, at all events in some localities, have 
been derived from our introduced animals. I have frequently found the 
liver of kangaroos and wallabies completely usurped by fluke worms, but 
cannot remember an instance in whicn the animal's condition appeared 
to be affected by the multitudes of these disgusting parasites, and the 
natives do not reject food thus diseased. Species of Tcema (tapeworm) 
infest the American and Australian opossums, the wombat and koala, 
and occupy the gaJl bladder and hepatic duct of the kangaroo and 
wallaby. It appears, however, that some of these entozoa, if not all, 
were indigenous to Australia, for they have been found in marsupials on 
wholly unstocked country. 

It is a remarkable and interesting fact that the marsupial order is, as 
far as we know, the first of the mammalian class that ever appeared on 
our planet, and that it is met with in Europe and North America in rocks 
of Triassic age, at the beginning of a geological period distinguished by 
the immense number of reptilian forms, and of strange creatures 
combining in themselves the characters of reptiles and birds. Through- 
out the whole of the Mesozoic era — a stupendous interval of time — ^there 
is no higher representative of animal life, no other warm-blooded living 
thing on the face of the earth ; unless the winged reptiles, the ptero- 
dactyles and archsBopteryz, added to their power of flight the respiratory 
organs of a bird. > In Triassic times small arboreal marsupials inhabited 
Somersetshire, North Carolina, and G^many, while towards the middle of 
the Jurassic period at least a dozen species tenanted the forests of England 
and America. But how different then was the aspect of the earth and 
the character of its animal and vegetable life ! The land surface of 
Western Europe was exceedingly irregular, and the water altogether 



no Zoological Notes, 



differently distributed. Beneath a great basin, extending over a large 
portion of France, Spain, the east of England, Italy, Switzerland, and 
Piedmont, lay the nnborn Pyrenees and the jura Alps, or rather, the 
strata whioh enter into their composition were being laid down on the 
floor of this Oolitic sea, to be raised subsequently thousands of feet above 
the level of the ocean. A narrow continent extended from Edinburgh to 
Poitiers, bridging the English and Irish Channels, but bounded on the 
east by Leicester and the west by co. Longford. Another lay east and 
west between Dunkirk and Cracow, and north and south from 
Hanover to Zurich, while a sea stretched from Berlin to Biga, and 
Scandinavia, Finland, and Lapland formed together another considerable 
tract of land. Amsterdam, Hamburg, Berlin, Warsaw, and Copenhagpen 
lay beneath the sea, which flowed also over all the eastern and some of 
the midland counties of England, receiving the carbonate of lime brought 
down by the rivers to be laid in thick beds upon spots where now stand 
many of the most populous cities of Europe. London, Paris, Bordeaux, 
Berlin, Munich, Milan, Venice, and probably all Turkey and Greece, 
were immersed beneath a sea of considerable depth. These waters, 
abundantly supplied with ganoid and placoid fishes, were swept by 
huge pliosaurs and iohthyosaurs, which added to the most powerful 
swimming apparatus jaws no less formidable than those of a crocodile. 
Along the banks of oolitic rivers and estuaries, among the rank 
growth of cycads and pandans, lurked colossal deinosaurs, whose 
massive frames were almost incompatible with a solely terrestrial 
life, but rather indicate a chiefly aquatic, as their teeth distinctly 
proclaim a carnivorous habit. Swarms of membrane-winged ptero- 
dactyles, their jaws armed with crocodilian teeth, represented existing 
birds, and confirmed the predatory character of nearly all known oolitic 
vertebrate animals, among which the only herbivorous creatures on the 
land were the marsupials, although some of these were — like living 
members of the order — insectivorous. From their retreat among the 
branches of the cycads these little quadrupeds looked down upon a 
scene of strife and slaughter in which uncouth giants engagped, and 
perhaps sometimes themselves fell victims to the jaws of a lurking 
deinosaur or crocodile, or were hmited from their leafy protection by the 
leather-winged pterodactyles. 

The whole aspect of Europe in Jurassic times strangely recalls both 
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the vegetable and animal life of Anstralia, as we know it now. Many 
geologists consider this great island in the Sonthem Ocean, together 
with the eastern portion of Melanesia, a remnant of the Oolitic period 
of Western Europe. Here oyoadacous plants flourish ; the seas contain 
sharks and shellfish belonging to oolitic types ; and here marsupial 
animals predominate. Possibly, then, this region has remained 
comparatively unaffected by changes of level since a very remote period, 
and has preserved the antiquated types of life which were once dominant 
forms in Europe, where they continued to live as late as the Meiooene 
period. 

The fossil remains in Australia itself are of very remarkable character, 
and mostly gigantic. The proportions, for instance, of Biprotodon must 
have been enormous, whether it were more closely allied to the kangaroo 
or to the wombat. The skull measures more than 3ft. in length, and if 
its owner was one of the leaping marsupials, it may have been 12ft. or 
15ft. high when sitting on its haunches, and not less in bulk than a large 
ox, while if a burrowing animal it would probably be no less, although 
much shorter on the legs, and that it was herbivorous there can be no 
doubt. In ThAflacoleo (the pouched lion) we have a most formidable 
carnivorous species, more robust than any existing lion, with a small 
brain, and four narrow cutting teeth, in the position of the molars 
not employed in seizing the prey, but in cutting it up. This 
skull is one of the most puzzling an anatomist could be called upon 
to describe. The long and conical incisor teeth seem to be designed for 
capturing the prey, for instead of being the shortest and weakest of the 
series, as is invariably the case with oamivora, they are the longest. 
They could not possibly be used for cropping grass or leaves, and there 
are no flattened molars in the least suitable for grinding down such food 
when obtained. The cutting edge of the most remarkable tooth measures 
nearly 2iin., affording an immense surface for dividing flesh and breaking 
bone. If this extinct marsupial was animated by the ferocious spirit 
common to his existing congeners, the dasyures and thylacines, even the 
huge diprotodon would have fallen an easy victim to an animal so 
completely armed with destructive weapons. 

Peculiar in some respects as these two extinct forms are, it must be 
remembered that they are not geologically remote from those which still 
people the Australasian region. On the contrary, th^ are found in 
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Pleistocene deposits of the same age as those which contain remains of 
gigantic extinct birds {d,emomi8). Abundant evidence shows that an 
ancient race of man was contemporary with these birds, whose bones and 
egg-shells occur in the refuse heaps about his cooking places, together 
with specimens of his industrial arts, in New Zealand, and there is, there- 
fere, no inherent improbability that these large marsupials might have 
been seen in the flesh by some primeval race of man not more advanced 
than the existing aborigines of Australia. 

With the Island of Tasmania we come to the extreme southern exten- 
sion of this most singular group of animals. The not far distant islands 
of New Zealand contain no single representative of the order, neither 
does the whole length and breadth of the Pacific, studded as it is with 
islands forming in the aggregate a large tract of land. That they should 
have survived in such widely separated areas as America and Australia 
points to the extraordinary changes the land surface of our planet has 
undergone, not only since the Jurassic period, but, in all probability, 
since the appearance of the human race in the Southern hemisphere. 

Professor Owen, who paid g^reat attention to these animals when they 
first became known to the scientific world, made the following remarks 
upon their characteristic peculiarity, the pouch : '* I have always con- 
nected with the long droughts in Australia — ^with the extensive tracts 
where there are no waters — ^with the difficulty of obtaining that necessary 
element of life, the singular peculiarity of organisation which prevails 
among the quadrupeds of Australia. No matter what their diet, what- 
ever be their powers of locomotion and spheres of action — whether they 
burrow like the wombat, climb like the phalanger, jump like the 
kangaroo, trot like the bandicoot, or fly like the petaurist all these 
creatures are marsupial. I may be asked, what do you mean by marsupial ? 
I mean that they are creatures having the power of carrying their delicate, 
prematurely-born young about with them wherever they go. They have 
this condition, viz., a soft, warm, well-lined portable nursery pocket or 
' perambulator.* Take the case of one of our wild quadrupeds — suppose 
a fox or wild cat ; they make their nest, they have their litter. Suppose 
it should happen that they must travel one or two hundred miles to get a 
drink of water, impelled by the peculiar thirsty condition of a nursing 
mother, but obliged to leave the little family at home, where would that 
family be when the parent returned from its hundred-mile journey — ^the 



Adaptations to Conditions of Life. 113 

poor little blind deserted litter P Why, starved to death. In order that 
qnadrapeds should be fitted to exist in a STi^eat continent like Australia, 
where the meteoric conditions are snch as to produce the dilemma I have 
instanced, those qnadmpeds mnst possess an organisation suited to such 
peculiar and olimatioal conditions. And so it is ; that form of mam. 
malian quadruped in this great continent, native to it, and bom so as to 
make these migrations to obtain that necessity of life, has the superadded 
pouch and genetic peculiarities, enabling them to carry their young ones 
wherever they %o. And since we find that marsupial animals have lived 
in Australia from a very remote period, so we may infer that its 
peculiar climate has prevailed during a vast lapse of time." 

We should certainly be disposed to accept these inferences so far as 
the kangaroos are concerned, for they migrate great distances ; but they 
alone do so. 

The arboreal marsupials, phaJangers, koalas, dasyures, must of neces- 
sity remain in the trees, and to any of these a journey of two or three 
miles in a single day would be a great task— to the koalas an impossi- 
bility. The burrowing wombats and bandicoots are in almost the same 
dilemma. They are, in fact, all local animals, and in seasons of drought it 
would not appear that the ability to carry their young about would be of 
any service in respect of procuring water at any distance from their 
locality, and the occasional small natural reservoirs in holes of trees 
would be exhausted in a very few days. As a fact these arboreal animals 
d^iWit migrate in the severest drought, and in all probability they depend 
entirely upon the copious dew which falls at night upon leaves and grass, 
completely saturating the vegetation even if rain has not fallen for 
months, in consequence of the well-known laws of radiation and conden- 
sation. 

This may, perhaps, be illustrated by one or two facts. During a 
severe drought in Australia, I had occasion to travel some 150 miles on 
horseback through the bush. On the line of the journey no water was 
to be obtained, except at considerable intervals, the longest of which 
was forty miles, and the shortest fifteen miles. I was provided with 
a flask slung to the belt, and holding about a quart, which would suffice 
for twenty-four hours at any time, and longer if necessary, but there was 
no such provision for the horse. He must make every stage to reach 
water, or go without it. It may readily be supposed that travelling solely 

I 
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by compass bearings across uninhabited country, frequently extremely 
difficult on account of rocky ground and dense underwood, it was not 
always possible to bit the few places in the water courses which still 
retained a few pints of the precious fluid, and both horse and man had 
more than once to encamp and pass the night without drinking, after 
passing a long day in an intensely hot sun. 

The trayeller, before making his bed upon the earth, with a single 
blanket above him, turns out his horse, securely ''hobbled" at the 
fetlock joints of the forelegs, to find an abundant supper in the grass, 
already damp with the evening dew. Taking from his saddle bags a 
piece of strongly salted beef, he cuts off some substantial slices and grills 
them upon sticks before the fire. The *' damper ** of fiour and water (a 
colonial coke of bread, baked under hot wood ashes) is laid under con- 
tribution ; but the modest supply of tefb and sugar is useless, for there 
is no water ! In cutting from the salt beef ** junk,'* weighing 101b., and 
the *' damper ** of 61b., anxiety lest the supply of food should not last 
out the journey was constantly present. The traveller rolls himself 
in his blanket and sleeps, with his saddle for a pillow. 

The too cool morning air wakes him before sunrise, and he starts in 
search of his horse, which may have travelled some distance even in 
hobbles. He follows its tracks through the grass, and finds it standing 
fast asleep, or hears the tinkle of the bell on its neck as it turns to listen 
to the long-drawn *' coo-ee," a call with which it is familiar. In the 
meantime, while searching for the horse, one's clothes are saturated 
by the wet grass. I pluck a few handfuls, wring out the water, and 
drink as much as I need if the supply in the flask has come to an end. 
During the night the horse has eaten perhaps 401b. weight of this wet 
grass, and must have taken a quantity of water into his stomach with it, 
otherwise he must be greatly distressed, and quite unable to continue the 
journey. An hour after the sun is up the vegetation is as dry and harsh 
as ever ; evaporation has carried off all the dew, but it is still suspended 
in the atmosphere, and at sundown becomes once more condensed by the 
rapid radiation at the surface of the earth. Were it not for this process 
of restoration, the grass would be turned into hay as it stands in two or 
three days, and even the roots destroyed. I cannot but think, then, that 
at least the smaller marsupials find in this source a sufficient supply of 
moisture for all their wants, as do rats in the tropics on board ship, where 
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the water being carried now, as is generally the case, in iron tanks, they 
depend entirely upon the dew which falls at night upon the rigging ; and 
they may be seen after sunset busily engaged in licking it off the ropes and 
woodwork. At all events, the phalangers, koalas, &o., cannot and do 
not migrate, and in them the pouch can hardly be regarded as a special 
provision to meet a contingency such as the climate of Australia fre- 
quently presents. Moreover, Professor Owen's generalisation encounters 
a serious obstacle in the case of the American marsupials, for here we 
have pouched animals in one of the best watered countries of the world, 
ranging from the borders of Patagonia in the south to the state of 
Virginia in the north, and they, too, are precluded by their limited 
powers of locomotion from carrying their young any great distance, in 
case of failure of water in their own locality. They are, besides, 
associated with numerous genera and species of carnivorous and 
herbivorous animals, of which the former must leave their young at 
home, and the latter cannot travel very far with theirs. One point in 
favour of Professor Owen's argument, however, is to be found in the 
marsupial character of the gfreat extinct carnivorous form Thylacoleo, 
which would be enabled to follow its migrating prey with its young 
comfortably housed in its pouch. Similarly, the only true placental 
carnivorous animal of Australia, the dingo or native wolf, now generally 
believed to be an indigenous species, which subsists upon the terrestrial 
marsupials, must foUow them in their migrations ; and yet it is not pro- 
vided with the means of transporting its family. PaUaontology may 
eventually supply us with evidence of the steps by which the pouch has 
been evolved and specialised. 
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CHAPTER IV. 

ITie Monotreme Order — The Platypus — Haunts and ffabita'-^ 
Shooting — Burrows — Reproduction — Structural Peculiarities 
— Geographical Range — The Echidna — Structure and Habits 
— Fossil Remains of Monotremata — Relationships with Reptiles 
and Birds — Geographical Distribution — Application of the 
doctrine of Evolution to the Monotremata. 

Below the marsupials in the zoological scale, bnt allied to them by 
the possession of marsupial bones, though the pouch is never present, 
are the two genera of the order Monotbemata, OrnithorTi/i/nchus, and 
EcJMna. The order derives its name from the fact that the generatiTe 
and excretory organs open into a common cloaca. In de Blamville'a 
classification they were very properly termed Ornxihodtdphia (bird- 
wombed), on account of the extreme similarity between their oviduotfl and 
dependent structures and those of birds. 

The whole mammalian class produces nothing more extraordinary and 
anomalous than these singular animals, which at first were conjectured, 
even by competent naturalists, to be ovivarous. Every part of their 
structure tended to confirm this view, and the more so that, except 
during the period of lactation, or immediately preceding that of partnri* 
tion, the organs characteristic of mammals are not to be discovered with- 
out an exact anatomical knowledge of their situation, and even the organs 
of the male are reduced to the most insignificant proportions at all times 
but the season of intercourse. That this is to some extent the case with 
many birds, and even mammals very high in the scale, is equally true, 
but it is extremely marked in these animals. Actual observation, then. 
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at yarions seasons oonld alone deoide fhe question whether they were tnra 
mammals or f onr-legged birds ; and to Dr. G^rge Bennett is dne the 
credit of haying solved it completely, so far as the Omithorhynohns is 
concerned. 

A most formidable title has been giyen to this oreatnre, OmttTiof- 
^yncTMM pZa^ypu; j9ara(ZoflnM— the bird-billed broad-footed pnzzle — and a 
number of trivial names, snch as dnok-bill, dnck-mole, water mole. The 
Australian natives, as a matter of coarse, have their own names for it — 
in the southern colonies, Mnllnngong and Tambrnit, according to onr 
notions of their pronunciation, are the commonest forms ; but the 
Australian languages admit of various names for the same animal, even 
in one district, owing, as I have often remarked, to ignorance on the part 
of the natives themselves of real distinctions. Thus, I have heard in 
Queenefland an old black fellow, one who could have become acquainted 
with Europeans only late in life, apply the same name, "groot,'' to both 
the platypus and the echidna, and it struck me at the time 
thab this might be simply a generic term for two animals which burrow, 
for I was familiar with the fact that they called the entrance to a hut 
and a hole in a tree by a name very similar in sound. That they are 
grossly ignorant of the habits of these animals, as a rule, cannot be 
doubted by any one who has so far won their confidence as to be per- 
mitted to live in their camps and hunt with them. I have had the 
honour of being admitted to these privileges (P), and still entertain the 
greatest distrust of their powers of observation. 

There are good and indifferent hunters among savages, as with us ; but 
the naturalist in Australia who should rely upon the wood-craft of every 
ordinary native whom he might take with him to discover the haunts of 
rare or shy animals, and describe their habits, would be grievously 
disappointed in most instances. They are expert enough in dealing with 
opossums, kangaroos, &o., because these are their common food, and 
they will make professions of knowledge which they cannot 
fulfil. I am speaking of natives who had not been demoralised 
by life in the towns — genuine Oulgoa river aborigines, almost entirely 
ignorant of our languagre, and therefore, it may be presumed, ex- 
perts in all the details of their own life as hunters. An old colonist, 
perfectly familiar with their language, used to accompany me on 
hunting expeditions, and he assured me that I must rely chiefly 
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upon personal obseryaiioxi for tmstworthy information on the habits 
of the platypus. 

With the determination to see the animals in their hannts I set ont one 
afternoon with a "selected" native for a backwater of the Cnlgoa, 
reputed to be a favonrite resort of the platypus. After a march of five 
miles in the trying sun of an Australian summer, we arrived at the 
indicated spot, and one more beautiful could scarcely be found in all the 
country. The axe of the woodman or settler had never yet invaded this 
sanctuary of the platypus and nnrsery of black swans, duck, teal, and 
snipe. The backwater seemed to be part of an old bed of the river, 
extending about half a mile from the main stream, and varying from fifty 
yards to ten yards broad. Masses of drift timber had collected here and 
there and formed islands of rotten wood, from which sprang the most 
luxuriant vegfetation, affording shelter to wild fowl of every description 
and abundant food to their young, for this vegetable wealth had become 
the fountain of life to a world of small aquatic creatures, busy in the 
work of destroying each other, and fattening themselves for their winged 
enemies. Here, perched upon his vantage ground, a bare twig over- 
hanging the mirror-like water, sat that magnificent feathered gem the 
blue and white kingfisher, his head inclined to one side, surveying the 
pool beneath him. Absolutely motionless he sits thus for a space during 
which the eye wearies of watching, but suddenly the wonderful 
mechanism of muscle and bone, dashes with the speed and force of an 
arrow into the water, reappears with a small fish or water beetle fixed 
between the mandibles, and returning to his station, beats its life out 
upon the branch and swallows it forthwith, or skims away with it to 
the nest, where his partner awaits the arrival of a meal for her new 
hatched brood. In and out among the reeds and rushes glide the tiny 
forms of ducklings chasing insects, and diving as if they were "to the 
manner bom," though the shell has been but a few hours off their backs. 
So straight and motionless that he might be a bunch of reeds, stands a 
blue heron, knee deep in the water, and ever and anon the long bill is 
plunged among the aquatic plants, and a frog, fish, or eel is jerked into 
the capacious maw. Over the surface fiit swallows — not to be dis- 
tinguished on the wing &om our familiar European friends — hawking at 
the myriad insect forms which had their birth in the prolific water, and, 
as they pass close to the observer, he hears the sharp snap of the 
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mandibles closing on a mosqoito or a moih. Beprodnction and destmo- 
tion meet here in a short f oons within ken of the watchful human eye ; 
but presently will be heard the roar of the weapon with which man oolleots 
specimens for his museums of natural history, and, in an instant, this 
scene, now so animated, will be lifeless, but for the presence of insects, 
which either fear him not or are eager for his blood. 

Passing for some distance along the banks of the river, my guide 
struck through a small scrub which covered our approach to a spot where 
we could be well concealed, and at the same time command a good view 
of the water — a piece of generalship for which he deserves credit — our 
object being to avoid disturbing a single bird, or in any way alarming so 
shy an animal as the platypus. Selecting a part of the bank covered 
with high ferns almost to the water's edge, we crawled forward for two 
hundred yards. Then the harsh scream of a heron warned us that one 
watchful ear or eye had detected the approach of the enemy. I now 
proceeded to adopt a disguise which had often served me well in stalking 
duck. Cutting off half a dozen fern fronds, I bound their stems together 
and made a kind of cocked hat of them, which I placed on my head 
instead of the cabbage-tree hat I had been wearing. A white face peering 
out from a green background is a much more conspicuous object than the 
dark visage of a native that may be mistaken for a decayed tree stump or 
lump of earth ; and all wild animals are quick to detect anything differing 
from their usual surroundings. Everything now seemed to be quiet, 
and, with my face curtained in greenery, I crept forward a few yards 
further, parted the ferns and peeped through upon a most enchanting 
scene. 

The fierce Australian sun was sinking towards the horizon, and 
casting a delicate patchwork of light and shade upon the still surface of the 
water, through acacias and wattles, loaded with flowers and redolent of 
an exquisite perfume, diffused far and wide in the evening air, already 
becoming heavy with the promise of abundant dew. Before me stretched 
the unruffled sheet of water, glowing with golden light where the slanting 
rays of the sun fell full upon it, but black in the deep shadows of the 
opposite bank under the mass of tangled vegetation which hung down 
from the trees and mingled with the fringe of reeds and flags— the dark 
green boundary walls between land and water. A forest giant, thrown 
down years ago by wind or flood, almost bridged the water from 



120 Zoological Notes. 



side to Bide, its withered amis and trnnk clothed with a profusion 
of creeping plants, here and there dotted with flowers, or thickly 
covered with velvety mosses. Deep down under the bank whence 
I could see in some places to the bottom of the pool, were masses of 
vallMtima, over whose surface moved shoals of small fish, probably the 
young fry of the season, or something similar to the European minnow. 
Nearly under the opposite bank the oval fleshy leaves of Leichardt's lily 
(inal/mMwrn) &om 12in. to 20in. in. diameter, surmounted by their deli- 
cate pink flowers, spread over a considerable surface, and remained un- 
bent under the weight of aporphjrrio — ^the representative of our moorhen ^ 
— walking about on them with a thoughtful inquiring air in search of his 
evening meal. 

The pen of a poet or the brush of a painter can alone reproduce with 
fidelity scenes such as that which I had the good fortune to contemplate 
in rapt admiration for full half an hour before a sign of the animal I had 
come to see became manifest. Indeed it was forgotten altogether at times 
as completely as if I had been lying on the banks of the Thames under the 
infiuence of the effect of natural beauty no less charming than, but so far 
different from this Australian landscape. Not so my aboriginal companion. 
His steady gaze remained fixed upon the water watching, with all the 
patience of his race, for the first movement on that placid sheet of water 
which should tell him that a platypus had come out of its burrow to play 
with its fellows in the twilight. 

The constrained position in which I had been lying — fiat on my chest 
with the muzzle of the gun pointing to the water — ^was beginning to be 
most irksome, but it must be endured, for these animals are endowed 
with extreme sensibiliiy, and an incautious movement might prevent them 
from showing themselves. Almost at the same moment as the native, 
who touched me gently to signify his observation of it, I noticed a strong 
circular ripple near the nelumbium leaves, and in another moment a 
platypus was crawling across them in full view, but too far away for a 
certain shot. For some seconds he remained, now landing on the leaves, 
now diving in and out among them with the ease and rapidity of an otter, 
then suddenly disappeared. Breathless with anticipation I scanned the 
water in every direction, but for some time not a ripple disturbed it. 
This however, was not to last long. Close under the bank, within ten 
yards of our position, he, or rather they, for there were two of them now. 
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rose to the snrfaoe and began playing together, or possibly fighting, 
and performing graoefnl evolutions by rolling over and over each other, 
showing every part of the body in tnm, and occasionally almost leaping 
ont of the water with an agiliiy in surprising contrast to their slow motions 
on land. Interesting as this was, the waning light forbade the risk of losing 
a shot, and they had gone some distance further off. Accordingly, I 
raised the muzzle of the gun slightly, and fired, in the hope of secur- 
ing both specimens. The black fellow dashed into the water, and 
brought out a fine male platypus, severely wounded, but still able 
to make vigorous efforts to escape, while nothing more was seen of 
its companion. 

Among other superstitions of the colonists, it is believed that the 
strong spur on the tarsal joint of the male is capable of infiicting a 
poisonous wound, though this has been repeatedly disproved. My captive 
was lively enough to scratch me with his sharp nails, but made no 
attempt to use the spur offensively, and the strength of its cutaneous 
muscles rendered it very difficult to retain it in the hands. I had not 
had the good fortune to read Dr. Bennett's account before I secured my 
first platypus, but the assurances of a friend in Australia who was well 
acquainted with these animals dispelled all fear of injury from the spur. 
Dr. Bennett's observations on this questdon would be conclusive, even 
if they had not been confirmed in numberless instances since. He says : 
"Having heard so much about the injurious effects resulting &om a 
puncture of the spur, I determined to avail myself of the opportunily to 
ascertain the correctness of the assertion. The wounded state of the 
animal presented no objection to the experiment, as in one published 
account, in which the poison is reported to have produced such terrible 
effects the animal was also mortally wounded. As soon, therefore, as it 
became lively I put its ' poisonous spurs ' to the test. I commenced 
by placing my hands in such a manner when seizing the animal as to 
enable it, from the direction of the spurs, to use them with effect. The 
result was that the animal made strenuous efforts to escape, and in these 
efforts scratched my hands a little with its hind claws, and, in conse- 
quence of the position in which I held it, with the spur also. But, 
although I seized it so roughly, it never struck the spur into my hand, 
nor did it even make an attempt to do so. I tried several other methods 
of effecting the object I had in view, but, as all proved futile, I am con- 
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Tinoed that some other nse most be fonnd for the spur than that of an 
offensiye weapon. I have had several sabseqnent opportunities of 
repeating these experiments with animal b not in a wounded state, and the 
results have been the same." 

On seeing me handle my specimen with perfect indifference to the 
supposed weapon, the blaok fellow expressed very decided apprehension, 
and pointed to the spur with gestures of alarm. Here, then, was another 
example of ignorance of practical natural history among the Australian 
natives, which could hardly be the case if th^ were really familiar with 
the habits of the rarer animals of their own country. 

Having made desperate but abortive efforts to escape during a space of 
some minutes, the platypus expired, in consequence, no doubt, of a wound 
which had indented the skull, and preparations were made for camping 
out with the view of exploring the ground for burrows in the morning. A 
site having been chosen for the camp, about a quarter of a mile from 
the river, the native lighted a fire, and occupied himself in stripping a 
couple of sheets of bark from a tree, while I skinned the platypus. Not 
without an eye to such a contingency as failure to secure a specimen in 
the evening, I had made some small provision for a night in the bush^ 
to wit, some tea, sugar, and a piece of damper, all packed away in the 
tin "billy," slung at the back of my belt, which thus served at once as 
portmanteau and tea kettle. In that serene climate, the thermometer 
80° all night, even on the grround, a tweed suit is quite sufficient or 
bedding, and Mother Earth is a gentler nurse to tired muscles than 
many a rough gum tree plank I have lain upon in a shepherd's hut. 
Towards morning, unless there be an ample canopy of foliage above, 
the dew certainly wets one ; but, as the sleeper turns first this then that 
side to the fire, he gets at least i>artially dried. The native, innocent of 
any covering save his black skin, sets up his two sheets of bark gable 
fashion, and crouches beneath them with a few sticks burning on each 
side, which require frequent attention. Habit has become a second 
nature with him, but in these circumstances he cannot enjoy two hours' 
unbroken rest throughout the night. Whenever you happen to wake, he 
is either making up his pigmy fires, or is about to do so, or has just done 
so, and in the intervals of profound sleep, as he experiences it, he is 
roused like a wild animal by the slightest noise. I have passed many 
nights in native camps, but I never heard the heavy breathing which 
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oharaoterises the larger brained Enropean. These children of the forest, 
so long as they are unsophisticated by mm and gin, are to be seen in all 
the integrity of savage life, and, sooth to say, they remind one forcibly of 
animals in their noiseless, cautions movements when awake, and the light- 
ness of their sleep. 

The opportunity for trying the quality of platypus flesh was too good 
to be lost, so, raking some hot embers together, I split the body down the 
middle and laid it upon a gridiron extemporised from a few rough stones, 
and surrounded it with the glowing wood embers. While cooking it sent 
up a savoury steam, and in half an hour was ready. Handing half to the 
native, with a share of the damper and a pannikin of tea, I enjoyed a by no 
means contemptible supper. Well supplied with tobacco, which the 
native crammed into a short pipe, carried behind his ear when not in use, 
I passed an hour smoking and endeavouring to extract from him some 
information on the habits of these animals, but with an extremely limited 
vocabulary on both sides, we made sorry work of conversation. Still, I 
listened with interest to the long and evidently careful descriptions he gave 
me, no doubt to his own satisfaction if not to mine, in the smooth melo- 
dious language, seemingly a running accompaniment of vowels to a few 
rare consonants, interspersed with sounds which I recognised as the 
native terms for water, hole, mother, father, &c., helped out with gesticu- 
lations and the mimicry of actions. 

Before sunrise we were again at the side of the river, but although 
several showed themselves, one only offered a fair shot, and this 
disappeared instantly on being fired at. The black fellow failed to 
retrieve it, and it was almost given up for lost, when his keen sight 
detected it floating dead among some rushes — an adult female in beau- 
tiful fur. After this serious disturbance of the water it was hopeless 
to expect the animals to reappear, and I set my companion to work to 
search for burrows. Along the bank, rising from two to five feet above 
the water, and covered with reeds and dense vegetation, it was no easy 
task to make way expeditiously. The native, carrying a stout stick, 
waded along in the water at the edge of the bank, exploring every likely 
situation without success for some time. At length he discovered a 
beaten track through the reeds leading midway up the bank to a hole 
about 5in. wide, which admitted the stick a distance of three feet, and 
immediately proclaimed this to be the platypus' home. Then, evidently 
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aware that the animal forms an entrance to its retreat beneath the water 
as well, he groped with his hand for some minntes under the snr&boe, 
and presently passed the stick into another hole, pointing out its 
direction towards that already fonnd. In the course of two hours we 
had discovered five burrows, each of which I carefully marked by 
fixing in the bank above the entrance a stick stripped of its bark, 
which would form a conspicuous object to guide me in my intended 
subsequent exploration of the burrows with pick and shovel ; but other 
work intervened, and the opportunity for further exploring this beautiful 
platypus haunted backwater of the Culgoa never fell to my lot. Perhaps 
there is not a spot in the whole length and breadth of Australia more 
favourably situated for observation of these interesting animals, if, 
indeed, it is not now converted into a sheep-wash for some prosperous 
squatter's fiocks. 

The burrow is admirably constructed to meet the habits of its tenant. 
The entrance above water admits air, and is used probably on all 
ordinary occasions, as the well beaten track to it testifies, while on 
emergency the animal can dive and enter unobserved by an enemy 
through the subway. The air entrance should presumably be above 
the flood level, otherwise the helpless young might be drowned in 
their nest, for these rivers not uncommonly rise six feet in a few 
hours ; but no entrance I have ever seen was nearly so high above 
the level of the water at the time, which was about its mean summer 
height. From the edge of the water the burrow extends twenty or 
thirty feet, or even further, in an irregular course parallel with the 
bank, or at right angles with it, the direction no doubt being determined 
by the character of the soil and the obstruction encountered.' The fore 
feet of the animal are armed with five spatula shaped nails, beyond 
which projects, about a quarter of an inch, the membrane uniting the 
toes. In the act of digg^ing this must be folded back in some manner, 
in order to protect so delicate a structure from abrasion. Anyone who 
examines this limb will be struck with astonishment that it is capable 
of excavating a burrow from twenty to forty feet long, through earth 
penetrated by roots, and frequently stony. In any case, the work must 
be one of time and labour. At the end furthest from the entrance is a 
chamber considerably larger than any other part of the burrow, where 
the young are deposited in a nest of dead grass and weeds about the 
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monthB of October or November, when the AnstraUan saminer has set 
in. Bnt a single pair seems to inhabit each borrow, although in 
popnlar illnstrations several individnals are represented as sharing it in 
common. 

Nothing is known with regard to the period of gestation, bnt there 
are good grounds for believing that this is short, as with the marsnpials. 
The young are certainly bom in a most immature state, hairless, and 
blind, and remain dependent upon parental care for a proportionally long 
period. There is no placental attachment between the foetus and 
mother. The natives in various parts of the country have exhibited 
their ignorance of the natural history of the platypus by asserting that 
the young are produced from ^gz. It is not difficult to see how this 
error may have arisen. In the ordinary condition of the male, the testes 
(always included within the body, not lodged in a scrotum) are quite 
insignificant bodies, no larger than a pea, but as the time of sexual 
intercourse draws near they become enlarged, and are then about the 
size of a pigeon's ^%, In this condition the male has probably been 
mistaken by the natives for a female ready to deposit her eggs, particu- 
larly as the number of young is never more than two, as far as is yet 
known. No fragments of eggshells have ever been found in the burrows 
together with young evidently just bom, whose stomachs, however, con- 
tained milk. 

Some years ago I had an opportunity of satisfying myself of the truly 
viviparous character of these animals by a happy accident. I had sent a 
native to a lagoon, on a small tributary of the Condamine, to endeavour 
to obtain some fish. In this he failed, but brought in a female platypus, 
which he had killed in a shallow place with his *' waddy," mistaking it 
for a fish. Dissecting this with a common scalpel, and some pins to 
secure the parts during the examination, I laid open the abdomen and 
found two small bodies, placed in a line one behind the other, in the 
lower enlarged termination of the "fallopian tubes." They were 
curled up and invested with an exceedingly thin membrane, not in any 
part adherent to the surrounding structures. When stretched out and 
pinned upon a piece of wood, the heads and limbs of two young platypi 
became visible. Nothing in the nature of a shell could be detected, but 
these little creatures, probably within a few days of their birth, were as 
dissimilar from the adult form as could well be imagined. 
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I pnt these undeyeloped creatnres, together with the investmg organs of 
the mother into a bottle with some hoUands for the purpose of preserving 
them, and bnried them at the foot of a tree, lest some thirsl^ shepherd 
visiting the hnt where I was temporarily located should take a fancy to 
''tap the Admiral, " spirits being a scarce luxury thereabouts ; and the 
bottle may be there still, for a few days afterwards I was away on a long 
journey with cattle and never visited the place ag^ain. 

The young are born hairless and blind, and totally unlike the adult 
animal. That which eventually becomes the duck-like bill is a pair of 
short fleshy lips, with which they obtain the milk. The female has no 
pouch, and the nipples are quite imperceptible except during lactation, 
when they appear as small rounded bosses which the young grasp with 
great tenacii*y. Owing to their imperfect condition at birth it is probable 
that they occupy the attention of the mother during the greater part of 
the summer season, and that in consequence of this, only one brood is 
produced in the year. They have been found in the nest lOin. long, or 
rather more than half grown, and did not appear to have even left the 
burrow. In any case it is quite clear that no room could be found for 
another family in a home which such large young used even as an occasional 
refuge. 

All our notions of the fitness of things, of the adaptation of special 
organs to special purposes, of structure in relation to habits of life, are 
rudely shaken by consideration of some points in the anatomy of the 
platypus. The utility of marsupial bones in a large animal like the 
kangaroo is obvious. These bones, extended beneath the pouch, afford 
material support to a burden of several pounds weight, carried about by 
the mother for a long period, whatever may be the conditions of her life. 
She may be compelled to flee from her enemies, when hunted for her 
life she must carry this burden with her, and the marsupial bones help 
her to sustain the shock to the pouch which otherwise would occur at 
every leap. The weight of the young one rests upon these two bones, 
and the pouch is relieved from the strain upon it by the attached muscles. 
Here is an apparatus whose relation to the needs of the animal cannot 
be for a moment doubtful. But the whole existence of the ornithorhyn- 
chus differs totally from that of the kangparoos and their allies. It 
passes its time almost entirely in the water, seldom being seen on land, 
and then only dose to its familiar element ; it seeks its food along the 
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bottom of the river or pools, immersed for so long a time that if it 
carried its young in a ponoh they would probably be drowned. The 
pouch therefore is not present, as it would be useless ; but strange to 
Bay the marsupial bones, equally unnecessary structures because they 
have nothing to support, are largely developed. In other respects, 
besides, the framework of the platypus seems to belie all relations between 
its bones, and any service they can be supposed to render its possessor. 
The shoulder girdle thus partakes in one important character of the 
peculiarity of that part of the skeleton in a bird. The coracoid bones of 
the bird — mere processes of the scapula, or bladebone, in other animals — 
descend almost perpendicularly from the scapula to the front of the 
sternum or breastbone, to which they are articulatedi as also to the 
scapula and clavicle above. The coracoids, in virtue of their strength 
and the position they occupy, play the part of supports to the wing in 
its powerful downward stroke, and protect the heart, lungs, &c., from 
this violent action. While we have no difficulty in comprehending the 
importance of these bones to a bird, how can we explain their presence in a 
wingless animal P Nevertheless they are prolonged to the breastbone of 
the platypus, and, though shorter, are even more robust than in any 
birds. The clavicles, or collar bones, are also united, as in the case with 
a bird, and attached by a long *' process " to the sternum — ^this part of 
the shoulder girdle resembling the letter T. In minor particulars, this 
portion of the frame exhibits points of community with reptiles and 
amphibia. Besides the very obvious external resemblance to an aquatic 
bird as the duck-like bill, the " sutures," or lines which divide the bones 
of the skull, become entirely obliterated and welded together in an adult 
platypus, and the brain is quite devoid of convolutions — a smooth rounded 
mass, just like that of a bird. The eye possesses the third eyelid or 
" nictitating membrane,' ' common to birds and partially developed in 
marsupials, and the ear is simply a circular opening, closed at will by a 
muscle, according to Dr. Bennett's observations on those specimens which 
he kept in confinement. The horny bill is furnished at its edges with a 
sensitive membrane well adapted for feeling for insects and crustacean 
prey in river mud, which the animal swallows when it comes to the 
surface, retaining it meantime in its cheek-pouches. At the base of the 
tongue, whose surface is armed with homy spines, is a curious bulbous 
expansion which closes the entrance to the throat, and prevents invol* 



128 Zoological Notes, 



nntary introdaotion of water into the Btomaoh and air passages. The 
upper mandible is about 2f in. long and 2in. wide, the lower being both 
shorter and narrower, and the nostrils are placed near the tip of the 
upper mandible. The teeth are represented by long narrow flattened 
homy plates, one on each side of eaoh mandible, and by the same number 
of broader plates in that part of the jaw where the molars would be in 
any other mammal. An average male platypus is about 18in. long, and 
neither of its legs quite 4in. in length ; the hinder being rather longer 
than the fore limbs. If the fore foot be stretched out it will be 4in., or a 
trifle more, in breadth, and the membrane projects iin. beyond the long 
spatula-shaped nails. The tarsal joint of the hind leg carries the much 
discussed spur, at the base of which is a gland, whose function is entirely 
unknown, for this apparatus is not used offensively or defensively against 
man, although it may possibly be employed by the animal in contests with 
its own kind. There can, however, now be no reason for attributing a 
poisonous character to this weapon, for no one has ever been injured by 
it, and all animals endowed with the power of inflicting injury upon their 
human captors very promptly avail themselves of it. Like the marsupial 
and coracoid bones, the spur and its gland may be a remnant of conditions 
of life very different from those under which the animal now exists ; and 
here again fossil specimens may one day put into our hands the key to 
these now useless structures. 

Dr Bennett's observations on both the adult and young platypi, which 
he kept in confinement, induced him to entertain a sanguine hope that 
they might eventually be brought to Europe ; but I confess I cannot 
share any such expectation. It would be extremely difficult to imitate 
their natural habitat on board ship, and still more so to provide them 
with any efficient substitute for the varied animal and vegetable food 
which they collect in their native streams. He managed to keep a 
female and two young alive for more than a month, and thus describes 
their habits : *' During the day she would remain quiet, huddled up with 
her young ones, but at night she became very restless and eager to 
escape. The little ones were as frolicsome as puppies, and apparently as 
fond of play, and many of their actions were not a little ludicrous. 
During the day they seemed to prefer a dark comer for repose, and 
generally resorted to the spot to which they had been aecustomed, 
although they wonld change it on a sudden, apparently from mere 
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oaprioe. They did not appear to like deep water, but enjoyed exceedingly 
a bathe in shallow water, with a turf of grass plaoed in one corner of the 
pan. They seldom remained more than ten or fifteen minntes in the 
water at one time. Though apparently nocturnal, or, at least, preferring 
the cool and dusky evening to the glare and heat of noon, their move- 
ments in this respect were so irregfular as to furnish no grounds for a 
definite conclusion. They slept much, and it frequently happened that 
one slept whilst the other was running about ; and this occurred at 
almost all periods of the day. They climbed with readiness to the 
summit of a bookcase, and thus, by means of their strong cutaneous 
muscles and of their claws, mounted with much expedition to the top. 
Their food consisted of bread soaked in water, chopped eggs, and meat 
minced very small, and they did not seem to prefer milk to water." 
From this account we do not feel much confidence in the possibility of 
the animals suryiving a long sea voyage. They are in every respect a 
"feeble folk," and as little likely ever to be located in the Zoological 
Gardens as a humming bird. 

So far as is at present known, the ornithorhynchus is confined to 
Australia and Tasmania, but, since New Guinea belongs to the same 
zoological province, it is not improbable that that island may contain a 
variety. I have seen specimens from the tributaries of the Fitzroy, and 
have now before me a letter from Queensland referring to the capture of 
a specimen near Port Darwin, on the extreme northern coast, which the 
writer had seen. Differences in colour obtain between the Australian 
and Tasmanian platypus, but otherwise there is every gnround for con- 
cluding that this immense extent of country— embracing some two 
thousand geographical miles of latitude, and, consequently, a great 
range of climate — is tenanted by but one species of this abnormal 
mammal. 

Although the Australian settlers have not been happy, from a naturalist's 
point of view, in the names which they gave to native animals, they 
occasionally hit upon a term fairly descriptive of superficial characters. 
The sO'Called *' native hedgehog " might, at first sight, be mistaken for 
our familiar animal, but a closer inspection would at once dispel this idea. 
It bears out the likeness in that it is covered with spines and rolls itself 
into a ball when attacked, presenting nothing to the enemy but an array of 
sharp points, calculated to repel the most courageous dog who has had any 
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experience of their power of infliotmg injury. In virtne of this armature 
of the skin it has also been called a *' porcupine," but it is not in reality 
allied to either of these animals, notwithstanding the external resem- 
blance and its habit of borrowing. The "EcMi^ma is in fact a monotrematous 
animal, sharing with the platypus the distinction of occupying an order 
of which only these two genera are at present known ; and strangely 
enough, considering- its total dissimilarity from the marsupials, it 
possesses those characteristic bones which seem to play so important a 
part in marsupial economy, but are not connected with even the 
semblance of a pouch in either of the monotremes. Cuvier's term 
echidna appears to have been founded on the mistaken belief that 
the spur on the hind foot of the male was a poisonous weapon, which 
is no more true of this animal than of the platypus. It is doubtful 
whether among several forms described as species, some are not merely 
varieties differentiated by climate and geographical position, although 
there are certainly well marked points of distinction between the Tas- 
manian £. setosa, the E, h^strix, of Australia ; and E, Brwijm, and E, 
La/ujeai, the former in the north and the latter in the south of New 
Guinea. The habits and main characters of all are, however, similar. 
They feed upon ants and their eggs, as well as upon various other 
insects, which they capture by rapidly protruding the long flexible 
tongue, covered by a viscid secretion, supplied by special glands under 
the lower jaw, after the manner of the true American ant-eaters, and 
their powerful claws enable them to break into the hard nests of the 
white ants in search of this favourite food. Moreover, the tongue and 
palate are covered with short spines, turned towards the throat, which 
must materially assist in retaining and directing the prey to the stomach. 
The long beak-like snout, about one-third the length of the body, consists 
of a tube closed throughout its whole length, with the exception of a 
small opening at the point, whence the tongue is protruded, and above 
this are placed the nostrils. 

The tail is reduced to a mere stump, and the general appearance is 
decidedly uninteresting. A short squat creature, about 12in. long, with 
a tapering snout, a body covered with long hairs, intermixed with spines 
Sin. or 4in. long, and a clumsy gait — it would have attracted littie atten- 
tion but for its anatomical peculiarities and its affinities with birds and 
reptiles, in addition to its true claim to belong to the mammaliaii class. 
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Lower eyen than the platypns as a mammal, the eohidna is still more 
Bnggestiye of the reptile, and if it had been oviparons or ovoviyiparoTis, a 
nioe question might have arisen whether it should be classified with birds 
or reptiles. The slimy tongue, darted out to capture an insect, recalls the 
manner of the chameleon. If we cut off its fore legs and place it upon 
its haunches, at the same time bending down the head, the resemblance 
to that unique wingless bird of New Zealand, the apteryx, is most 
striking. Here, too, are the coracoid bones prolonged to the sternum, 
and the united clavicles, forming the characteristic arrangement of the 
shoulder griddle found only in birds and monotremes, and the single doa- 
cal aperture, for the passage of both the young and the excrements, 
common to birds and reptiles. Yet this creature brings forth its young 
alive and sustains them by a process of nourishment essentially identical 
with that of any other mammal, notwithstanding special peculiarities in 
the organs of lactation. 

Mr. E. P. Bamsay, of the Australian Museum, Sydney, in a communica- 
tion to " Nature,'' says that the female, '* striotiy speaking, has no pouch, 
but the wreolo,^* — the circle around the nipple — "is sunk in the skin, 
and, when the young are first bom, this depression, or miniature pouch, 
is large enough to hold them ; when about a month or so old their hinder 
parts may be seen sticking out ; when 2 or 3 months old only the head, 
and, afterwards, as they become larger, only the snout is hidden. The 
marsupial bones, which are well developed, support the weight of the 
young one while sucking. The young does not leave the mother until at 
least one-third grown, and, even wh&n. faUy the size of the adult, the 
quills are only then beginning to show through the skin, which is black, 
and thinly covered with black hair." These depressions, representing 
miniature pouches, are described by other observers as surrounded 
by hair, and the young cling to their mother most tenaciously, and 
depend upon her for support until they are far advanced in growth, 
as ia the case with all these aberrant forms of m a mm alia from the 
kangaroos downwards. Although the slight folding of the skin during 
the time of nursing cannot be termed a pouch, the marsupial bones 
ore long and strong, and altogether out of proportion to any use 
they may be supposed to have, for the mother does not cany her 
family about with her ; so that these structures must, perhaps, be 
considered remnants of some ancestral form in whose economy th^y 
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played an important part. At all events, bo far as we can jndge, they 
have no more relation to the plan of organization of the animal before n& 
than the same bones in the platypus, while in both the monotreme genera 
the bird-like shonlder is eqnally inconsiBtent with the work which the fore 
limbs are called npon to perform. 

One at least of the senses of the echidna, that of smell, is probably 
very acute, since the olfactory lobes of the brain and the nerves con- 
nected with them are remarkably well developed ; and the brain itself 
exhibits some convolutions, being thus less like that of a bird than the 
same organ in the platypus. The eye, on the other hand, is small, and 
by no means suggestive of powerful vision ; neither can the small orifice 
in the place of an ear be presumed to confer acute hearing. 

Very little light has yet been thrown upon this lowest order of 
mammals by palseontology. Associated as they are now with the 
marsupials in geographical position, and allied to them by peculiar 
structural affinities, we should be led to seek for their fossil remains 
among the Triassic marsupials of Europe. But, while four genera of 
marsupials are found in the Stonesfield slates of the Jurassic formations, 
Professor H. G. Seely can only go so far as to say, of some small limb 
bones and jaws from these strata, that they indicate an animal with 
resemblances towards the lower monotreme order, though in the chief 
characters these bones are marsupials. The fossil echidna from com- 
paratively recent deposits in Queensland proves no more than we already 
know, viz., that the Australian province was occupied by the lower 
mammalian orders previously to the establishment of those geological 
and geographical conditions which prevail now. 

A review of the past and present history of these two singular orders, 
could it be fully carried out, would throw a flood of light upon the direct 
and indirect processes of natural selection by which their characteristic 
modifications have been brought about. It surprises no anatomist to 
find, in the embryos of classes as widely distinct when adult as are a man 
and a reptile, resemblances so exact that in the early stages of develop- 
ment the human foetus cannot be distinguished from that of a lizard. 
Indeed, so marked is this family likeness, that Yon Baer says : " In my 
possession are two little embryos in spirit, whose names I have omitted 
to attach, and at present I am quite unable to say to what class they 
belong. They may be lizards, or small birds, or very young mammalia, 
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fio complete is the similarity in the mode of formation of the head and 
trunk in these animals. The extremities, however, are still absent in 
these embryos. But even if they had existed in the earliest stages 
of their development we should learn nothing, for the feet of lizards 
and mammals, the wings and feet of birds, no less than the hands 
and feet of man, all arise from the same fundamental form." The 
fipeoial charaoters are acquired in after life — ^in the uterus there are 
no special characters. Everything is there merged in the general plan. 
Shortly before birth the young marsupial is a mere mass of jelly-Uke 
protoplasm, and scarcely much more when first attached to the teat in 
some species. If we were to select a newly-born kangaroo, a koala, and 
a petaurus of the same age, and submit them to one uTifamiliar with the 
appearance of each species at birth, he would probably be unaware that 
they were the progeny of such very different animals (although they 
would differ much in size), and he would be totally unable to refer them 
to their proper parentage. The young kangaroo shows no promise of the 
enormous hind limbs and the massive tail, nor the petaurus of its long 
slender tail and vulpine muzzle. Even the very young omithorhynchus 
is as unlike the adult as possible. Thus, then, even after birth these 
animals retain for some time the aspect of the whole group to which 
they belong, widely as their external appearance differs in the adult 
<K>ndition. Moreover, besides the structural character of their own 
irroup, they have retained throughout life emphatic marks of that rela- 
tionship with reptiles and birds which Von Baer shows to be a common 
feature of the embryo in several different classes. They have not 
thrown off the stamp of the common ancestor so completely as have 
the higher mammals. 

But what has become of this common ancestor or progenitor, related 
to birds and reptiles, from whom the marsupials and monotremes have 
inherited some characters P In order to answer that question we need a 
much better acquaintance than we have with the geological record. 
These forms, as we see them now, are but isolated links of a vast chain 
of being; or (as a better illustration) mere twigs and branches of a 
wide-spreading genealogical tree whose trunk and roots are beyond the 
present reach of our vision. From our limited point of view we see but 
the tops of a multitude of divergent branches bearing fruits individually 
dissimilar, but constructed on the same general plan converging towards 
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the main trunk, which we believe must exist as the only possible expla- 
nation of the mnltitade of forms actually within our ken. 

Brilliant as has been the light thrown upon zoology by palasontology, 
we may confidently believe that a beginning only has yet been made. 
Until this century zoology was a collection of isolated facts, related only 
to the insignifieant period of man's co-tenancy of the earth with lower 
forms. It explained nothing because its range was limited to a few thou- 
sands of years bounded by a chronology depending entirely on the 
assumption that the human species was coeval with every other — ^an 
assumption undoubtedly warranted so long as nothing whatever was 
known of the natural history collections stored in the earth thousands of 
feet below the surface. 

What would be the efPect upon such a mind as Newton's could he be 
taken through the greological rooms of the British Museum and shown the 
records of that vast array of living beings which peopled the globe in past 
ages, of whose existence he had not the least conception ? Would even 
the iUustrious Cuvier, who passed away in 1832, now maintain the immuta- 
bility of species, or believe that the kangaroo, the platypus, and the 
echidna had no genealogical relationship with birds and reptiles ? 

The drawing which accompanies this chapter was made by Mr. F. 
Babbage from a specimen in the collection of the Colonial Institute, 
and engrraved by himself. Under the disadvantage of drawing from an 
imperfectly stuffed skin, though a better than any in the British Museum, 
and of never having seen the animal alive, he has, nevertheless, succeeded 
in rendering its general appearance faithfully, and particularly the 
character of the fur. It is hardly surprising that the skins of so 
singular a creature were regarded, when first brought to Europe, as 
ingenious fabrications intended to impose upon public credulity. 
Another strange importation from the wonderful land, whose birds 
were reported to be songless, its fiowers scentieas, and its trees leafiess ! 
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CHAPTER I. 

Superstitions relating to Birds — Religious Rites — Omens — DivinO" 
Hon — Superstitions in Australia^ South America, and China 
— Man's Efforts to Imitate Flight, 

If it had been possible for us to haye lived and grown np in a country 
where we had become familiar with all terrestrial animals, but had never 
seen a bird of any kind, what wonld have been the effect upon onr imagina« 
tion on first beholding an eagle suspended motionless in the air on out- 
spread wings, or a swallow hawking for insects with an infinite variety 
and swiftness of motion which the eye cannot follow P Would not these 
creatures have filled us with wonder and astonishment ? Would they 
not have seemed to us beings endowed with supernatural powers, 
borne along on the impalpable air by some mechanism incomprehensible 
to the ponderous denizens of the earth P And then, should one of 
these aerial beings be put into our hands, how we should admire 
its beauty, its soft many-coloured clothing, its brilliant eye, and elegant 
form! 

Though familiar with birds from childhood, we never entirely lose this 
feeling of wonder. We may be acquainted with all the points in this 
piece of exquisite mechanism which confer upon it its special powers, but 
our senses are still entranced by its magical independence of the earth, 
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to which we ourselyeB are still ohained. In an instant we can throw 
off onr knowledgfe and revert to the mental condition of the savage, 
enter into his superstitions, and endow this swift-winged creature with 
all the attributes his fancy has attached to it — as a messenger of the 
gods, a harbinger of good or evil, a human spirit thus re-embodied in 
a new form, wending its way heavenward, or doomed to wander through 
space in expiation of its crimes. 

That man, in the primitive stages of culture especially, was deeply 
impressed by the appearance, movements, and cries of birds has been 
rendered evident by both monumental and written history. To pass over 
those feeble attempts to delineate the bird form upon pieces of horn and 
bone, which occur not unfrequently in caverns occupied by the human 
contemporaries of the mammoth, and which were probably symbols of 
authority, or indicative of some attribute, such as swiftness, beauty, or 
the like; the bird form is a prominent feature in the ideographic 
writings of various nations which had attained to some degree of civilisa- 
tion, of which the hieratic Egyptian and the purely pictorial Mexican 
are conspicuous examples. The Egyptians also employed the figure of 
an ostrich's feather to denote the metaphorical idea of justice or 
equality, because they supposed all the feathers of that bird to be of 
equal length — a singular mistake in natural history on the part of a 
people to whom this grand species must have been so well known, if, 
indeed, the metaphor had not come to be expressed by this symbol in 
some circuitous manner, independently of the length of the feathers. 
But if Herodotus and ^lian have given us a true picture of Egyptian 
life, ornithology among the inhabitants of the banks of the Nile was 
not only devoid of the ordinary accuracy which should go along with 
common observation, but certain birds were the objects of most absurd 
superstitions. Of these, the most celebrated, the '' sacred " ibis, seems 
to have been associated with daily life in Egypt to an extent quite out of 
proportion to its appearance or merits — a bird allied to the curlews, a 
little larger than the European species, with a thicker and shorter bill, 
and tertiary feathers expanded into plume-like appendages. The bird 
presented nothing sufficiently remarkable to account for the extraordinary 
homage accorded to it. It was the especial favourite of the Egyptian 
priesthood, and as familiar an object in their cities as London sparrows 
ore to OB. They embalmed it as carefully as their most distinguished 
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warriors and kings, and hundreds of ibis mammies have been brought 
to Europe, specimens of which may be seen in cases 56 and 57 in the first- 
Egyptian room of the British Museum. The life of a man was of less 
Yslue than that of this rather insignificant bird, for he who killed it, 
even accidentally, was punished with death — an act of seyerity not, 
however, more barbarous than that of putting out the eyes or cutting- 
off the hand of those who presumed to slay a deer in the sacred forest 
preserves of our Norman kings. Among other groundless attributes of 
the ibis, it was credited with virgin purity, and so great an attachment 
to its native land that it died of hunger if removed ; it was said to have 
a knowledge of the phases of the moon, and a pious habit of regulating 
its diet accordingly ; the snakes of Egypt fled from its presence, and 
even its feathers inspired the reptiles with terror. It seems probable 
either that ancient writers confounded the attributes of the ibis with 
those of some bird of the stork kind, or that Egyptian popular natural 
history was in a bad way. There is nothing whatever of the snake 
killer about an ibis, whose bUl is adapted for searching for soft food in 
marshy places, but in ancient times the South African Caracaras might 
have ranged as far north as the Nile, and their well-known habit of 
destroying reptiles may have been transferred to a bird already high in 
popular favour. However this may be, before Cuvier entered upon a 
thorough examination of the question, the identity of the. ibis with a. 
member of the curlew group was so far from established that Perrault, 
Brisson, Buffon, Blumenbach, and even Linnssus had mistaken a stork- 
like bird for the veritable sacred ibis, although the two latter naturalists 
at least had examined mummies of the bird embalmed by the Egyptians. 
All these mummies are those of birds undoubtedly of the same genus, 
and it might be said of the same species, allowing for differences of age. 
The curlew-like bill and legs can be very well seen in one embalmed 
specimen in the British Museum, of which the wrapper is partiy torn 
away, and this is exactly like the figure given by Cuvier as that of the 
genus JSwrnrniivA, to which he referred all the bird mummies, and the very 
characteristic figures of the ibis on monuments. Cuvier, by good fortune, 
discovered in one of the collections at Paris an unnamed recentiy stuffed 
bird, since determined to be common both to Senegal and lower Egypt, 
and identical in all important characters with one brought from Australia 
by M. Perron. This Parisian specimen, then, represents a species still 
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liying in Egypt, and identified by Cnvier with the bird to whioh the 
Egyptians paid divine hononrs. His desoription agrees, too, in the 
main, with the common " bUok and white ' ' ibis of AostraUa, of which 
I have shot hundreds, with the exception of the reddish tinge mentioned 
here. ''It is a bird rather larger than the curlew ; its beak is curved 
in a manner similar to that of the curlew, but rather shorter and much 
thicker in proportion, a little flattened towards the base, and marked at 
each side with a furrow which extends from the nostril to the extremity, 
while in the curlew the corresponding furrow is effaced before it reaches 
the middle of the beak, whose colour is more or less black. The head 
and two-thirds of the neck are bare, and the naked skin is black. The 
l>ody feathers and those of the wings and tail are white, with the excep- 
tion of the ends of the large quills, which are black ; the four last 
secondary quills (or, rather, tertiary) have the barbs singnilarly long, 
attenuated, and hang^ing down over the ends of the wings when the 
latter are folded ; their colour is a beautiful black ?dth violet reflections. 
The feet are black, the legs thicker, and the toes much longer in pro- 
portion than those of the curlew ; the membranes between the bases of 
the toes are also more extended ; the leg is entirely covered with small 
polygonal or reticulated scales, and the base of the toes itself has only 
similar scales, while, in the curlew, two-thirds of the leg and the whole 
length of the toes are scutulate, that is to say, furnished with trans- 
verse scales. There is a reddish tint under the wings, towards the 
top of the thigh, and on the anterior large wing coverts ; but this tint 
tippears to be an individual character, not the result of an accident, for 
it does not occur in other individuals that are in other respects entirely 
similar." 

Such is the view held by the father of comparative anatomy on the 
identity of the bird whioh walked about Egyptian temples in the time of 
the Pharaohs, whioh was universally worshipi>ed on the banks of the 
Nile, and embalmed with scrupulous care. It is not in the least probable 
that this bird was a snake-eater. None of its living congeners are, and 
nothing but worms and small fresh-water shells were found in the 
stomachs of aU the individuals dissected by Savigny. Still it must not 
be forgotten that Cuvier found the skin and scales of a small snake in 
the body of a mummy ibis. The snake-eating propensity of the sacred 
bird should, however, have been most conspicuous and indubitable to 
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justify the character given to it by the priests, who, in all likelihood, 
invented a false reason for an absurd worship, as has frequently happened 
in the history of priestcraft, of which every existing half -civilised nation 
fnmishes abundant examples. 

In a book published about forty years ago for the enlightenment of 
the youth of the rising generation, whereof I was one, were a number 
of coloured plates of animals and birds, accompanied by explanatory 
letterpress. One of these plates made an ineffaceable impression on my 
memory, inasmuch as it portrayed a brilliant scarlet bird, described in 
the text as that "sacred" ibis to which the benighted Egyptians 
rendered divine honours. It is needless, perhaps, to remark that this 
magnificently coloured curlew is an inhabitant of tropical America only, 
where it is constantly associated with the roseate flamingo, and the 
pato real, or royal duck, a bird whose livery rivals in variety and 
splendour some of the most gorgeously painted parrots. Nowhere, except 
on the great western continent, does any species of curlew put on this 
intensely brilliant scarlet dress, although some individuals, like those 
noticed by Cuvier, are occasionally found in the Old World, with a faint 
ruddy tinge on the normally white feathers. The superstitious fancies 
of the Egyptians might with some excuse have been excited by such a 
brilliant scarlet gem as that which decks the dreary mud flats of 
American estuaries. The sacred ibis is now by no means a common bird 
in Egypt, but abounds on the west coast, whence the living specimens in 
the Zoological Gardens were obtained. Here we may see what manner 
of bird it was — unchanged in any respect — ^to whose ancestors a people 
endowed with marvellous skill and intelligence, a people who have raised 
monuments which are still among the wonders of the world — bowed 
down in worship four thousand years ago ! 

In this sceptical age we vainly endeavour to realise the force of those 
superstitions which governed the national life of the ancients. The 
Egyptians have left us colossal monuments, and the Greeks and Bomans 
models of art and literature which seem unapproachable by the hands 
and minds of modem men, yet these g^reat people were influenced by 
the most insignificant actions of birds. The destiny of a nation was 
determined by the flight to the right or left of an eagle or a crow, the 
crowing of a cock, the cackling of a goose, or the appetite of a barn- 
door fowl for its morning meal. The soldier dared not engage in a 
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-warlike expedition, the orator oonld not hope to carry his audience with 
him, the statesman hesitated to propose a new law, without first con- 
sulting the priest whose duty it was to foretell fntnre events from the 
feeding, chirping, and movements of birds. Nothing of importance was 
done without this in peace or war, in public or private affairs, as Livy* 
-Cicero, and others repeatedly assure us. The far-famed oracle of Delphi, 
whose utterances were implicitly believed by its votaries — albeit they 
were delivered in such shockingly bad verse that the priestess who 
officiated at the shrine of the god and patron of poetry, Apollo himself, 
obtained the reputation of being the worst poet in the world — originated 
in the flight of two eagles, or, as some say, doves, which Jupiter sent 
from the extreme eastern and western countries of the earth, to meet 
on Mount Parnassus, thenceforth the centre of the civilised world. 
Hawks, swans, and cocks were sacred to Apollo, and bird-lore became 
BO important a part of the Delphic religious rites that the god claimed 
among his surnames the title of Vulturius. 

Bome might have had another founder than Bomulus had not the 
appearance of twelve vultures been deemed more auspicious than six. 
As Livy tells the story, we cannot imagine a more trivial beginning 
of a mighty empire. Some 750 years B.C., the two celebrated twin 
brothers, nurtured at the teats of a wolf, bmlt a number of mud huts, 
which they called a city, on the banks of the Yellow Tiber, and the 
question arose who should govern the new settlement, mostly composed, 
by all accounts, of convicts and refugees from the surrounding country. 
It seems, then, that each, accompanied by his partizans, selected a 
neighbouring hill — ^Bemus the Aventuie, and Bomulus the Palatine. 
Here, singularly enough, was the resort of vultures, 'destined, by appeal 
to their flight, to settle this momentous question of government. Bemus 
saw six vultures first from his hill, and Bomulus soon afterwards twelve 
from his point of observation. We are compelled to accept this as a fact, 
because it is gravely stated without suspicion by the historian, whether 
we believe it or not. The party supporting Bemus contends that the 
aagury is in his favour, since he first saw the birds ; while the adherents 
of Bomulus rely upon their twelve vultures, and we have a squabble 
between the claimants, resulting in the death of Bemus. More commonly, 
however, says Livy, the story goes that Bemus, in derision, jumped over 
the mud walls of his brother's indosure, and was promptly killed by 
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Bomulas, who asserted his supremacy in the terse expression: ''fi^ie 
deinde, qvAcunque alius transiUet moBma mea " — '* Thus perish any other 
man who dares to leap over my walls." 

However varied the legend may be, it alwaysb includes the omen from 
the flight of birds, and the mind of the historian is evidently imbued 
with a sense of its importance, so gravely and soberly does he record 
and accept this means of determining the foundation of the empire, 
which was to extend its military power over the whole of that which is 
«ven now accounted the civilised world in the Eastern Hemisphere, in less 
than 800 years from the day on which those vultures flew over the 
Aventine and Palatine hills in the presence of a horde of half -savage men. 
Throughout the whole of this period the destinies of the nation were 
oonfided to a body of priests (augurs), who seemed to have elaborated a 
complicated system of divination which enabled them to manipulate the 
omens just as they pleased. The vulture, eagle, and other raptorial 
birds gave omens by their flight, the raven, crow, owl, and cock by 
their voices, and chickens by the time or manner of feeding. Sceptical 
persons suffered for their contempt of the established faith in bird 
omens, and the priests have often had the best of it with unbelievers. 
Oicero tells us that Fulcher Claudius — then about to engage in the first 
war against Carthage — went to consult the augur on the chances of 
his success ; but the sacred chickens would not eat — a terrible omen for 
the soldier, who, in his wrath, ordered them to be thrown into the sea, 
B&jijig, ** Then let them drink." As a natural consequence he lost his 
whole fleet in his first engagement with the Carthagenians, and the 
oracle was justified ! But the priestly prediction loses some of its credit 
when we recollect that the Carthagenians were bom seamen, the greatest 
maritime people of the world, skilled in all the arts of navigation which 
the Bomans had not then developed. 

The greatest minds of antiquity seemed to have been swayed by these, 
to us, ridiculous omens. Writers of the Augustan age, leaders in the 
senate, orators, and generals subscribed to the custom, whether from 
conviction or policy. In the circumstantial description of the auguries 
by men who would rank with Freeman and Froude, as historians, 
with Gladstone and Bright as orators, and with Tennyson and Browning, 
as poets, we find an implied faith with less frequent expression of 
scepticism than might be expected ; while among the Boman populace 
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belief was universal, thoagh Cato thought the priests must have 

ohnokled oyer the deoeptions they praotised by means of their craft. 

Many an angnr, no donbt, thought to himself, with Mr. J. B. Lowell's 

pious editor — 

I dew belieye in any trash 

Thati keep the people in blindness, 

and made the most, both for his pocket and reputation, out of human 
credulity. 

It is difficult to ascertain the precise terms of divination at any one 
period, for a favourable omen might, under variable circumstances and 
at another period, be most unfavourable. Precision in the art would 
have brought it within the range of dispassionate examination, and the 
bubble would have burst at the touch of the sharp point of criticism. 
Mystery and uncertainty provided a convenient veil behind which the 
deity could be hidden, and the priest afforded the votary just so many 
peeps through the opening under his control as suited his purpose. If 
mankind were universally governed by reason, such a rotten fabric as 
this would be neither possible nor necessary ; but it was obviously 
contrived, like many other systems which have swayed human affairs, 
to increase the influence of ambitious men over a multitude whose 
ignorance and superstition provided so paltry a lever for the machinery 
of government. 

Neither has modem enlightenment banished bird-omens. The owl 

still has a mysterious association with death ; the croaking of a raven 

bodes evil; and, particularly in country districts, there is much lore 

of the kind which may possibly be a survival of the Boman conquest, 

or may have been introduced with the Latin element in the Norman 

race. It seems strange that a knowledge of the habits of these nocturnal 

birds has not weakened or destroyed the superstitious feelings they 

occasion. 

Every countryman knows that owls find in ruined buildings and 

church towers convenient hiding places during the day and in their 

neighbourhood undisturbed hunting grounds in twilight and moonlight. 

The owl, hawking for field mice over that unfrequented " God's acre,'* 

where 

Each in his narrow cell for ever laid. 
The rude forefathers of the hamlet sleep, 

suddenly perceives the solitary wayfarer, and gives utterance to a cry of 
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alarm, which Btrikea terror into the breast of the belated trayeller. 
The bird is actually and reasonably frightened, the man has to thank 
his superstition for that oold shudder at his heart. But there is no 
great difference in this respect between the human mind in rural England 
and in the wilds of Australia. 

In the latter locality a magnificent species of ca/pfvm,yiXgMA haunts the 
dense jungles, hiding by day in the foliage and coming out on moonlight 
nights and in the evening and morning twilight to feed on insects, which 
it takes on the wing, like our nightjar. Its loud cry, when uttered close 
to one on a perfectly still night as the bird dashes close past on noiseless 
wings, is somewhat startling — " mo-poke, mo-poke," reiterated in a 
strong sonorous voice and a rather mournful tone. Natives have 
frequently expressed their dread of this bird in my presence, and as far 
as I could gather from their communications, always reluctantly g^ven 
on this and other points connected with their superstitions, they appeared 
to believe it the voice of a dead relative, and certainly regarded it in 
the light of an inauspicious omen. I succeeded in shooting one of these 
beautiful birds one evening, and took it to a camp of blacks, who were 
in the midst of a grand dance and festivity after a kangaroo hunt. On 
exhibiting the bird its name was rapidly passed through the camp ; 
the dancing was stopped, and the crowd collected around me to gaze 
at the uncanny thing, regarded it with manifest signs of awe, and 
their exclamations partook of the same character. Few of them, 
possibly none, had ever before seen the dreaded object near enough 
to handle it, and, when invited to touch its exquisitely soft grey 
plumage, only a few adventurous spirits dared to make so hazardous 
an experiment. 

The *' oven-bird" of South America is credited by the natives of 
Spanish origin with a remarkable reverence for Sunday, and is uni- 
versally believed to cease working at its nest on that particular day. 
' The nest is always buUt in a very conspicuous place, on the top of a 
gate post, usually a dome-shaped structure composed entirely of mud, 
with the entrance at the side, and therefore continually under observa- 
tion. Agrainst the persistent assertions that this bird never works on 
the Sabbath it is vain to say that you have seen it bringing home and 
plastering mud on its nest all day long, without any regard to the 
Christian day of rest — ^the superstition sticks faster than the mud — 

L 
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and yon will be further told that this bird has acquired its religions 
habit since the introduction of Christianity into South America ! 

Whether the universality of bird omens indicates a common origin for 
the leading races of man, or whether it points to a peculiarity of the 
human mind, and a tendency to evolve similar ideas from the same 
objects, independently of tradition ; whether these ideas have a parent- 
age which might be traced to their ancestral forms, if we possessed a 
fairly complete history of the migrations of the human species, is likely 
to remain an open question. The parentage of some prominent myths, 
not relating to birds, has been placed beyond doubt by the critics of 
Aryan mythology ; but who shall aver that, because the American Indian 
the Polynesian islander, and an English countryman entertain more or 
less similar psychological conceptions with regard to a bird, these ideas 
are the proofs of a family connection so remote that, during the interval 
which has elapsed since the dispersion of the original stock took place, 
one man has become red, another black, and the third white ? The skin 
has changed its colour, but the myth remains ! The evolutionist, on the 
other hand, will tell us that from the mind of man spring similar ideas 
as certainly as an acorn produces an oak, that nature-myths have their 
origin in the identity of the human intellect in all times and all lands. 

Probably enough the Greeks and Bomans borrowed the Phoenix from the 
Egyptians in the first instance ; but the Chinese have it too, and there 
is nothing to connect it historically with African and European races ; 
while its main features appear both in Persian and Indian mythology, 
and early Christianity adopted it as typical of the resurrection. 

Fortune telling, by means of birds trained to select from a number of 
papers marked with certain signs, constitutes a lucrative trade in China. 
The bird having picked up one of the papers, the seer undertakes to 
interpret the cabalistic sign upon it for good or evil to the person 
consulting him. With this small stock in trade — a few tame birds, some 
scraps of paper, and a great deal of assurance — the street augur becomes 
a person of some importance in Chinese life. Mr. W. B. Tegetmeier has 
described several cases under his own observation of domestic hens be- 
coming sterile in consequence of disease in the ovaries, when they usually 
assume one or more of the special characters of the male — the sickle 
feathers in the tail, the large combs and wattles, and even the voice of 
the cock bird. In China much importance is attached to the crowing of 
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« barren hen, for she may be the harbinger of good or evil fortune to the 
family to which she belongs, according to the time and manner of exeroia- 
ing her masculine acquisition. In China, as with us, the owl and crow 
■are birds of ill omen, but the magpie, contrary to our popular belief, is 
supposed to be a portent of good luck. Marriages and deaths are also 
occasions for introducing superstitions relating to yarious birds, and 
these seem to be remnants of a system as elaborate as any which has 
••ever held the human understanding in bondage. 

Fired by the ambition to emulate that swift easy motion through the 
air, man has taxed his iugenuity to provide himself with the means of 
.flight, though it must be confessed all his efforts have proved abortive. 
The classic legend tells us that DsBdalus and his son Icarus stuck feathers 
together with wax and made themselves wings, with which the father 
managed to escape from Crete to CumsB ; but Icarus, rising in the 
plenitude of his newly-acquired power too near the sun, the wax and 
feathers parted company in the heat, and the adventurous youth fell into 
the sea ! What solemn rubbish Horace talks about it ! 

Bxpertos vacnnm DsBdalos aSra, 

Pennia non homini datis, 
Perrupit Acheronta fierotdeas labor. 

Nil mortalibos ardai est ; 
Ooelam ipsam petimns gtnltitia neQue 

Per nostrum patimor soeloB 
Iraoonda Jovem ponere fnlm ina. 

For us the legend has an interest in showing how early in the history 
of human civilisation the idea of imitating flight was entertained, and 
even attempted to be realised in some fashion. With a better knowledge 
of mechanics, and having command of physical forces unknown to the 
ancients, we may eventually be more successful; although none but 
the wildest enthusiasts will contend that any real approach to flight has 
yet been attained. Some, with an insane confidence in their machines 
and the power of their arms, have launched themselves from towers and 
precipices, only to perish miserably, and others have glided down an 
inclined plane in the air from a balloon or mountain top on an apparatus 
which is nothing more than a modification of the parachute. If the 
inventors of ingenious machinery designed to be worked by human muscles 
had known the elements of anatomy, they would not have wasted 
their energy on any plan in which the muscles of a man were to do a 
work commensurate with that accomplished by a bird. On each side 

l2 
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of the bird's keeled breast-bone lie enormons masses of flesh, constitat- 
lug the pectoral mnsdes, and these, in several species, are as large as 
all the other xnnsdes of the body combined. Indeed, the muscles of the 
most powerful camivora bear quite an insignificant relation to the work 
demanded of them in comparison with those which move the wing of a 
pigeon. How, then, conld the feeble arms of a man support and move 
with the requisite Telocity any imitation of the wing which would enable 
him to raise himself from the earth and soar into the air P for, until that 
is done, he cannot claim to have accomplished anything like flight. In 
order to fulfil the first condition of fiight, the muscles of the human 
chest must become between sixty and seventy times more powerful 
than they actually are, and this increase of strength must be associated 
with an arm of very different structure, lighter bones, stronger sinews, 
and a more efficient disposition of the levers. The downward action of 
the human arm is one of its weakest movements ; but this is the strongest 
of all in the wing of a bird. The conditions of the problem to be solved 
lie, nevertheless, within narrow limits, but can only be usefully con- 
sidered when we have recognised the disproportion of man's muscular 
power to the force necessary to propel wings of such magnitude as 
alone would be competent to sustain his weight. Nature herself seems 
to have been unable to provide such large birds as the ostrich, rhea, 
and cassowary with wing^ large enough to carry them, and some of the 
heavier vultures cannot entirely fold their immense pinions when walking, 
but are compelled to carry them partially extended. In view of such 
facts, then, man must abandon all hope of emulating bird-fiight by any 
disposition of membranes attached to his limbs and moved by his own 
unaided muscular force. Steam may, however, in the fax distant future 
come to his aid, although no means have yet been discovered of obtain- 
ing from that source the power requisite to carry the heavy machinery, 
fuel and water, indispensable in any form of steam engine. Here lies 
the kernel of the difficulty. When we succeed in converting water into 
steam with any kind of fuel, whether an oil or coal, without the loss of 
a single pound of its potential energy, and can build a machine approach- 
ing in lightness and strength the mechanism peculiar to a bird, the wild 
dream of sailing through the air may be partially realised. 
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CHAPTER II. 

Flight — Darwin on the Flight of the Condor — Sailing Flight 
of the Albatross — Argyll, Guthrie, Darwin, and Marey, on 
Theories of Flight — Anatomy of the Wing, Chest, Bach, 
Legs, and Skull, 

LrrriiE more than two years ago Major-C^eneral Shaw undertook to 
•explain to the readers of a popular journal a well-known phenomenon 
in flight — ^the soaring of birds on motionless pinions — common to the 
falcons and yoltnres, and^nany oceanic species, albatrosses, grills, &o. 
" Many years ago," says Major-General Shaw, ** I observed in the wing 
of some large soaring bird, I think an albatross, the orifice mentioned 
«s existing in the principal wing bone of the eagle, and this I take to 
be not for the admission of air, bnt for the forcible expulsion of it as 
invisible means of progression, while soaring for miles continuously 

similarly I believe the faZconida sail along as if by a miracle, 

by the forcible expuLsion fromithe inner end of the humerus of the 
inhaled air expanded by the heat of the body . . . heated air driven 
from behind the upper arm of a bird in flight would act like a spiral 
spring equally at both ends, and all the more effectually that it would 
impinge on a fluid body more dense than itself.** So that the lungs of 
the bird continue manufacturing heated air, which, being driven out at 
the proximal end of the humerus, propels the bird in very much the same 
manner as the jet of water expelled from the funnel of an octopus ! 
The "orifice'* referred to is, in fact, the point at which air is (idnUtted to 
the hollow large bone of the wing in connection with the system of aSration 
more or less developed in all birds of flight, but neither is there any 
provision for the expulsion of the air from the bone, whioh, moreover, it 
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covered with impenrions skin and tisanes, nor conld any warm-blooded^ 
oreatnre endnre the waste of heat implied in an absnrd theory based on a 
total misconception of its anatomy. The valne of the writer's observations 
may be well ganged by his confession that he ''never dissected either - 
bird or beast, except cooked and on the dinner table ; " yet he does not 
hesitate to make the following rash remarks on the explanation offered, 
by no less disting^shed a natnralist than the anthor of '' The Orig^in of 
Species : '' ''It will, I hope, be gratifying to many bewildered sonls to 
see this specimen of Mr. Darwin's logic, and the qnality of his interpreta- 
tion of observed phenomena." The description given below, by one of 
the most critical and conscientions observers of this or any age, will- 
nevertheless commend itself to those who have paid any attention to the- 
movements of a soaring bird. "Near Lima," says Darwin, " I watched 
several condors for nearly an honr withont once taking off my eyes. 
They moved in large cnrves, sweeping in circles, descending and ascending 
without once flapping. As they glided close over my head I intently^ 
watched, from an obliqne position, the outlines of the separate and 
terminal feathers of the wing. If there had been the least vibratory 
movement these would have blended together, but they were seeu' 
distinct against the blue sky. The head and neck were moved fre- 
quently, and apparently with force, and it appeared that the ex> 
tended wings formed the fulcrum on which the movements of the neck^ 
body, and tail acted. If the bird wished to descend, the wings were 
for a moment collapsed, and then, when again expanded with an altered 
inclination, the momentum gained by the rapid descent seemed to 
urge the bird upwards with the even and steady movement of a paper 
kite." 

Scarcely any birds, perhaps, afford a better example of the sailing or. 
■oaring flight than the various species of albatross. I have watched the^ 
graceful and easy movements of these birds for hour after hour in both, 
the Atlantic and Pacific oceans in all states of the wind, from a dead calm 
to a gale ; and have been forced to the conclusion that the bird maintains^ 
its movement through the air by taking advantage of the gravity of its 
own body, and the angle at which the wind strikes its feathered sails, to 
prolong the course of its flight with the least possible effort. This form 
of flight is seen at its best when the wind has considerable force, and ia 
at its minimum in calm weather, when the bird is compelled to flap ita 



The Theory of Flight, 151 

wings oontinnally to attain the momentnm whioh a strong wind sapplies. 
In his "Beign of Law" the Dnke of Argyll, says: ''Sometimes for a 
whole hoar together this splendid bird will sail or wheel ronnd a ship, in 
every possible variety of direction, without requiring a single stroke of its 
pinions.'' This may be so, but I have never seen the bird sail for more 
than four minutes without, at least, a slight stroke of the wings, though 
this may very likely be required merely to change the direction of its 
flight ; and it undoubtedly does wheel round a ship— going at the rate of 
seven knots an hour — for hours together, now descending close to the 
water, then rising high above the masts of the vessel, sweeping in large 
circles a long way ahead of or far behind the ship on those feathered 
sails which it can trim ^stantly and with the utmost accuracy to the 
desired course. 

If we trace the path of an albatross in the air, from the moment of its 
rising from the water to the moment when it is " in full sail," it will be 
possible to comprehend the matter more clearly. The bird, when wishing 
to rise, on account of the great length of its wings — ^ten to twelve feet in 
expanse — and its very short legs, is compelled to run often fifty yards, in 
order to gain the required momentum, making at the same time short and 
rapid strokes with the wing and gradually clearing the water. With a 
good breeze and some sea to give vantage points of action, the bird is soon 
on the wing, but with smooth water and no wind the effort is consider- 
able. As soon as the tips of the primary quills are clear of the water, the 
bird begins to describe a curve, at the same time raising one wing more 
than the other, or rather inclining the body so that a line drawn through 
the extended wings at right angles to the axis of the body, would lie at an 
angle of about 45deg. with the horizon. The radius of the curve increases 
every moment, and the bird describes an ascending spiral, whose curves 
tend very rapidly to become straight lines. Having climbed this spiral 
staircase in the air, so to speak, our bird is now perhaps a hundred feet 
from the water, and it possesses all the potential energy represented by 
a weight of 201b. at that elevation. 

As soon as it feels the influence of gravity, the bird launches this 
weight down an inclined plane in the atmosphere, and runs up another 
plane, setting its wings at such an angle as to catch the wind, and not 
only restore any lost energy, but actually gain additional force^always 
expressed by its height above the water. Under favourable conditions of 
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wind, and nnless the bird chooses to waste its wind-giTsn energy by 
swooping down at an angle prejudicial to the acquisition of anew impetus 
— perhaps that it may examine more closely some object on the water — 
there is no apparent reason why the sailing flights should not be con- 
tinued for hours without a stroke of the wing. If, as I am quite certain, 
the bird can sail for even four minutes without perceptible wing motion, 
and in that interval traverse some thousands of yards in space at a very 
great velocity, the original momentum gained by running on the water and 
flapping the wings for half a minute must surely have been dissipated 
long since, and we must look for a motive power, independent either of 
the bird's flrst impetus or its gravity, for a sustaining and propelling 
influence competent to produce the observed result. The potential energy 
of a weight raised a given height must of necessity be converted into 
actual energy by allowing it to slide down an inclined plane, either in the 
air or on a terrestrial surface ; but, in the latter case, friction soon dis- 
sipates the initial energy of the body and it comes to rest. The air, on 
the other hand, cannot offer a frictional resistance in the least degree 
comparable with the smoothest conceivable terrestrial surface, and the 
bird can, moreover, avail itself of the force of a constant wind to carry 
its body upward and forward. This fact must be under the observation 
of seamen repeatedly. Let us suppose a vessel to be on her course " on 
a wind '' within two points of the closest she can lie to the wind, and 
going seven knots an hour with a strong breeze. Around her stem hover 
the albatrosses, keeping the same relative position towards her on extended 
wings. If they are closely observed it may, I think, be seen how they 
manage this. They sweep from right to left and vice versA in small curves, 
descending and ascending, and now and again shooting upwards for a 
short distance with great velocity, as if they had not measured the force 
of the wind or the inclination of their wings to it very precisely, and had 
obtained more than the necessary momentum for maintaining their exact 
position — an excess, however, which they can easily utilise. Should 
scraps of food be thrown overboard now and then, the birds in their eager 
competition will endeavour to hang as nearly as possible over the stem to 
get the first chance of securing it, and then their movements may be 
very well studied. In calm weather the bird flaps its wings almost con- 
tinuously, because, as we may suppose, the force supplied by the wind 
is not present. So perfectly under the bird's control is the mechanism of 
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the wing, and so nicely can the flight feathers be adjusted by the cntaneons 
muscles, that the extended pinions can be placed instantly in different 
planes with respect to the wind. With the wind " a-beam,** these birds 
seem to have an almost unlimited command of their flight, but with the 
wind "dead aft,** however jitrong, they do not encounter resistance in 
the right direction for enabling them to sail as they can when it is at 
right angles to their course or eyen dead against them. From the above, 
then, the following considerations would seem to result : A bird possessed 
of great muscular power, together with a large expanse of wing and con- 
siderable weight, presents to the wind two large surfaces convertible at 
will into very rigid planes, whose inclination towards a given force can be 
altered instantaneously. This force may be operating, with respect to 
the desired line of flight (a), in the same direction (b) at a greater or less 
angle with it and (c) against it. The first (a) may be dismissed from 
consideration, because a wind " abaft '' the bird is shown by observation 
to be inoperative in sustaining the flight, since it glides over the upper 
s'urface of the plane, and its tendency would be rather to depress than to 
elevate the body. The wind, however, being either at an angle with the 
line of flight, or directly against it, impinges upon the under surface of 
the wing plane, and provides a constant force, which the bird's experience 
of its own powers enables it to convert into horizontal and, in a minor 
degree, upward movements. 

That a very great amount of motion in the air may be attained by a 
body provided with planes which help to counteract the effect of gn^vity 
and turn it into horizontal movement when all the original momentum, 
however acquired, has been dissipated, is well exemplifled in the flight of 
the boomerang. The weapon, being thrown from a height of, say, seven 
feet, gradually rises untU it has reached its culminating point, at perhaps 
fifty yards from the thrower's position and fifty feet above the earth. At 
this point it has lost all its first momentum, there is an instant of absolute 
rest, then it acquires a new movement and returns on or about its orig^inal 
path with great velocity towards the thrower, and often even passes the 
spot whence it was originally thrown. 

Now were it not constructed so as to present, the instant gravity 
begins to act upon it, a plane of opposition to the air, it must fall 
immediately from the point of culmination to the earth, which actually 
happens with badly made boomerangs. The whole of this return move- 
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ment, then — quite eqnal to that imparted by the arm of the thrower — can 
be dne to nothing bnt gravity. The aSrial plane down whioh the weapon 
has slid is the hypothenense of a right angled triangle whose remaining^ 
sides measure respectively 150ft. and 50ft. In this we seem to have 
absolutely conclusive proof that, by an arrangement of plane surfaces, 
gravity can be converted into useful action, and, if the unintelligent and 
invariable planes of a boomerang can effect so much, we should have no- 
difficulty in apprehending the command that a bird, with its quick per- 
ception and beautiful adaptable wing surfaces, may have over that 
element of force derived from the gravity of its own body — the tendency 
to fall to the earth. For the very reason that the boomerang is a rigid 
body incapable of adapting itself to varying conditions of atmospheric 
force, it performs in the most eccentric manner when there is any wind. 
Then, after leaving the hand of the thrower it may go straight up to a 
great height and fall helplessly in any direction, or strike the earth 
violently only a short distance from him. In still air alone does it 
properly fulfil the object of its construction, which is that, if thrown at 
birds crossing water for instance, it should return within reach of the- 
thrower in case he misses his quarry. Should he strike it, however, both 
the weapon and its victim fall to the ground. When the albatross has 
attaiued its highest elevation by means of strokes from its wingfs, it is' 
then an animated boomerang, equally subject to the law of gravity, but 
competent to take the utmost advantages of the force of the wind, to 
prevent gravity from using up too rapidly its potential energy. How im> 
portant an element in the sailing flight of birds is weight may be inferred 
from the fact that no small birds exhibit this to any marked extent. The- 
great pelagic and raptorial birds — albatrosses, condors, and eagles — 
display this power most conspicuously, but even so light a bird as a 
swift testifies to the identity of the principle of flight, when it soars 
or sails for even two or three seconds on extended wings. 

Another striking phenomenon in flight, which I have not had the good 
fortune to witness, was thus described by a correspondent of Natwre- 
(6th Nov., 1873), and referred to in similar terms by other observers. 
" I had a fine opportunity of watching very closely a large red- tailed 
hawk {Buteo monta/mis), while performing this wonderful feat, and of 
noting the condition under which alone I believe it is possible, viz. : a 
steady wind blowing across an upward slope, terminated by a ridge. For 
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half an hour I watohed the hawk, with wings and tail widely expanded,, 
bnt motionless, balancing himself in a fixed position for several minntea- 
in the face of a strong wind ; then changing his position and again 
balancing, bnt always choosing his position just above the ridge. I 
explain the phenomenon as follows : The slope of the hill determines a 
slight npward direction to the wind. The bird inclines the plane of his 
expanded wings and tail very slighly downwards, bnt the inclination is 
less than that of the wind. Under these conditions it is evident that the* 
tendency of gravity wonld be to carry the bird forward and downward, 
while the wind wonld carry him backward and npward. The bird 
skilfnlly adjnsts the plane of his wings and tail, so that these two< 
opposing forces shall exactly balance. He changes his place and position 
from time to time, not entirely volnntarily, bnt becanse the varsring force- 
or direction of the wind compels him to seek a new position of eqni> 
libriam." Commenting npon this, F. Gnthrie says in "Saiwi^ (25th Jxine,. 
1874), ''that an 'npward start' of wind of sufficient velocity wonld 
support a bird of given weight and surface of resistance is no doubt the 
case,' ' and further, cites an insfcance in which this motionless hovering 
was effected when no inclination of the ground was present to assist it. 
Again, the Duke of Argyll says, {JSaiuTe, 6th August, 1874), " It is a 
fact beyond all question, that a kestrel can maintain itself hovering in a 
strong horizontal air current, with no other muscular exertion than that 
which is required to keep its wings and body at the right angle. I have- 
seen it done a hundred times in level countries, when by no possibility 
could any upward deflection of the wind have arisen from the configura^ 
tion of the ground. One of the first and most fundamental facts to be- 
admitted and accounted for in the fiight of birds is, that perfectly 
horizontal air-currents have a powerfully sustaining effect upon vane* 
surfaces which are presented to them as birds' wings are presented. 
' Hovering ' and ' soaring ' are only to be explained when this fact is seen 
and admitted." 

Although we can perceive no motion in the body or wings of a bird 
suspended in mid-air, it is probable that great muscular exertion is con- 
stantly employed to maintain the "vane surfaces'* of the wings at the 
angle necessary to balance so exactly the opposing forces of gravity and 
the air current, and in whatever way we consider the problem we cannot^ 
but give grreat prominence to these two elements — the gravity of the body 
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and the force of the wind in every direction. Thus, apparently, both 
" soaring" and " hovering " are modifioationB of flight to be explained on 
the same principle. 

In ordinary direct flight the question is comparatively simple. Pro- 
fessor Marey's experiments, oondncted by saddling a buzzard with a most 
ingeniously contrived recording apparatus, resulted in the conclusion 
"'that the wing during its ascent assumes an inclined position, which 
allows it to cut the air, so as to meet with l^e minimum of resistance ; 
while in its descent, on the contrary, the position of its plane is reversed, 
80 that its lower surface turns slightly downwards and backwards.*' 
Every downward stroke of the wing then carries the bird forward, while 
it counteracts the effect of gravity by lifting him upwards. The feathers 
of the wing, too, are supplied with muscular tissue, which allows them 
to be brought into dose contact, or separated at will, so as to offer the 
least resistance to the air in raising, and the most in depressing the 
wing. 

The great fomily of ProcellcmidoB, or '' storm gruUs," are, probably, not 
excelled in endurance by any species. With the exception of the breeding 
season, they pass the whole of their time in ranging the wide ocean on the 
look out for floating offal, which is certainly their chief means of sub- 
sistence. To-day they are gorged, to-morrow they starve ; and in a 
long continuance of bad weather, when they cannot settle on the water, 
they must be severely pinched. That they follow a ship for many days 
in succession is well-known. Towards evening in fine weather, in the lati- 
tude of the trade winds, they will settle on the water and rest ; but by 
daylight they are again at their post, sailing round the ship. Frequently, 
however, the veiy same birds which have followed a vessel all day long, 
accompany her throughout the night, as may be seen by the light of the 
moon, and so on for several days in succession, when she is going too fast 
to allow of their sleeping on the water, even were it calm enough. I 
have never seen them settle on the water during heavy weather ; but, 
while hove-to in a very severe gale in the South Atlantic, a "Cape 
pigeon " lay close under our lee, bobbing up and down for many hours in 
the shelter of the big ship, which he seemed afraid to leave. These birds 
necessarily get caught in cyclones, and unless they had some means of 
getting out of the progressive atrial vortex, they might be carried along 
with it until their powers of endurance failed. In these eases they 
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liaye been obseired to steer a oonrse at an angle to the traok of the 
cyclone, which wonld probably take them out of its inflnenoe in four or 
five honrs — the same method of escape as is adopted for a ship in like cir* 
cnmstances. Bnt how do they htuiw that these tactics will carry them 
ont of the path of the storm P Is this the inherited experience of former 
generations become organised in the individual, and thus a firmly- 
established instinct P 

Tet all these birds are immeasurably surpassed in their powers of flight 
by the Frigate Vulture, of which Darwin says in his '' Origin of Species ** 
that " no one except Audubon has seen it alight on the surface of the 
ocean.*' However this may be, and as the great American naturaUst saw 
it on the water at least more than once, the occurrence cannot be very 
rare ; this oceanic vulture outstrips every competitor in speed, and none 
can vie with him in ease and grace of movement. 

Nature has solved the problem of flight in many ways, while man has 
ineffectually employed all his mechanical skill in the attempt to build up 
a flying machine. The simplicity and beauty of this strong yet delicate 
piece of mechanism — ^the wing — gives it a first claim to our attention 
in the anatomy of a bird. 

The accompanying drawing, made by Mr. F. Babbage, with hia 
accustomed skill and attention to details, from a specimen which I 
prepared for him, represents the '' hand " and part of the '' fore-arm" of 
an oceanic bird, with a fidelity not attained in some anatomical works of 
the highest class. 

BeginniQg at the extremity of the "hand" we note that two well- 
defined phalanges are attached to the larger of the two bones of the 
palm (i m), while the smaller has one free phalange and an expansion of 
bone, representing more of the finger joints fused together. The large 
bone (i m) represents the palm bones of the ''index" and ''middle" 
finger — ^for anatomical purposes numbered third and fourth respectively, 
the thumb being the first — amalgamated together; and the smaller bone 
(m) similarly answers to the fourth and fifth palm bones united through- 
out their whole leng^th. That each of these is in reality a double bone is 
clearly seen in several species. The hand of a blackbird I have before 
me shows an Irregular groove along both i u and m, indicating the line of 
junction. The remaining digit, p, has a very short metacarpal and one 
long phalange. Everything like mobility in the individual parts of this 
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atmotnre is saorifioed to strength and rigidity, for npon the ontside of 
the hand are laid the primary feathers which bear the bmnt of the down- 
ward stroke of the wing. If we ont these off, the bird is ahnost deprived 
of the power of flight. The thnmb (p) called the *' alnla" or " bastard 
wing," does not seem to play any conspionons part in sustaining the 
bird, bnt it is well feathered and carries that peculiarly compact lanoe- 
«haped feather which artists have nsed from time immemorial as a deli- 

C 




Havd of Albatross. 

Bight hand (outside view) and part of fore-arm of a bird of the family ProeellariidcB^ 
B, radius ; U, uhia ; C C, the free carpal bones ; P, the pollex or thnmb ; I M, second 
and third metacarpals ; M, outer metacarpals ; P H« phalanges of the fing^s. Drawn 
from Nature; two-thirds actual size. 

•cate paint bmsh, termed the "pin feather.'* This exists in all birds, 
though in its most perfect form in the bastard wing of the woodcock and 
•snipe. On the point of this wing a conical nail is sometimes placed, and 
also, more rarely, upon the longest finger of the series, when it becomes 
A formidable weapon. 

In other animals the wrist bones may number eight, or even ten, but 
the flexibility implied by so many short bones imbedded in elastic carti- 
lage would be a positive disadvantage to the bird. It is necessary that 
the maximum of stabiliiy should be attained at the smallest expense of 
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fnnsoTilar force, and, in fact, the wrist is rigid during flight, since the 
elbow and shonlder joints are concerned in the stroke of the wing. Of 
the three carpal bones, then, two only are free and surrounded by carti- 
lage, the other being firmly ankylosed to the larger metacarpal. These 
two (c c) are also so closely jammed in between the forearm and hand 
that no rotation of the joint is possible. In the drawing they have, 
however, been slightly displaced, for the purpose of exhibiting the parts 
more clearly. 

Passing towards the trunk we have the two normal arm bones — ^the 
radius and ulna — of which the latter is by far the larger, and upon its 
-outer face are carried the secondary quills, whose position is indicated 
by numerous small bosses. From the elbow joint springs the humerus, or 
shoulder bone, carrying the tertiary feathers. At its junction with the 
body it articulates with the scapula, or blade bone, and the coracoid, 
which together form the glenoid cavity, or socket for the reception of its 
rounded head. The scapula lies back, inclined downwards, and the 
-coracoid — in other animals a mere process of that bone — is distinct in a 
bird, and brought nearly vertically down to the outer angle of the 
•sternum, or breast bone, to which it is articulated. In front of the whole 
is placed the furculum or "merry-thought,"' consisting of the clavicles, 
or collar bones, shaped like the letter (Js whose upper ends are attached 
'to the scapula and coracoid of each side, while the lower portion (usually 
united as a single bone) becomes attached by a strong cartilage to the 
middle of the sternum. This is obviously an arrangement of framework 
possessing great strength, well calculated to resist the action of the wings 
in the dovmward stroke, and to protect the internal organs from com- 
pression. Covered by this strong outwork of girders, the heart and 
lungs perform their important functions uninterrupted by the least shock 
irom the tremendous muscular efforts of the wings. Below this, extending 
even in some instances almost to the pelvis, is the wide plate of bone 
known as the sternum, never jointed, as in other animals, and furnished 
with a high ridge or keel in all birds which fly. The development of this 
ridge is in direct proportion to the powers of flight, and is wholly absent 
in struthious birds, such as the ostrich, emu, rhea, cassowary, and 
apterix, being reduced to a broad short plate, with a corresponding 
decrease in the size of the clavicles. In fact, the whole of the shoulder 
^dle, or pectoral arch, is subordinated to the habits of the bird. The 
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magnifioent golden eagle and the tiny hnmming bird (no larger than a 
humble bee) share with eaoh other in its fnll development, while the 
swift footed ostrich has only a sufficient remnant of the stmctnre to 
enable him to flap his aborted wingps as he races over the burning sands 
of Africa. 

The flexion and extension of the wing gfive rise to movements which, 
though they are far less complicated than similar movements in the 
fore limb of a mammal or even a reptile, have some peculiarities. On 
referring to the drawing it will be seen that the wing is bent, and that 
the radius projects some distance beyond the ulna. Exactly the reverse 
of this takes place when the limb is extended, the two bones sliding over 
each other. This results from the size and shape of the end of the 
humerus nearest the elbow. When the radius slides forward, in bending 
the limb, it pushes the upper carpal bone (the radio-carpal) forward, 
and this again, impinging upon the end of the large metacarpal, also 
bends the wrist. This simple automatic arrangement provides for the 
extreme flexion and extension of the joint, and throws the work, which, 
would otherwise have to be done by the muscles of the hand, upon the 
powerful flexors and extensors of the upper arm. These movements can 
be perfectly well observed in a fresh specimen if the skin be carefully 
taken from the joints. 

From its junction with the skull to the very last joint of the tail th& 
vertebral column presents special peculiarities, related to the mode 
of locomotion. The neck is long in comparison with the other parts of 
the backbone, and extremely flexible. The cevioal vertebrae, varying in 
number from nine to twenty-four, move upon one another very freely,. 
80 that the bird can always' reach the oil gland on its tail, for the pur* 
pose of lubricating the feathers in the act of " preening '' itself. The 
single condyle, or rounded protuberance on the base of th,e skull, fits into 
the cavity in the first of the vertebrae called the " atlas,'' and forms a 
pivot which allows the head to be turned with ease, so that the bird can 
look straight down its own back. The first four or five of the dorsal 
vertebrae in all flying birds are firmly united to give a purchase for the 
wings, and the region of the loins is occupied by a solid plate of bone 
called the "sacrum,'' to which the hip bones are united along their 
whole length, giving extraordinaiy stability to this part of the column. 
Immediately behind this come the eight or ten moveable joints of the 
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tail, ending in the '* ploughshare bone," which carries the tail feathers 
and the oil gland, and has the free- vertical and lateral motion necessary 
to the employment of this organ as a steering apparatus in the atrial 
ocean. That this singularly shaped bone is intimately connected with the 
act of flight may be inferred from the fact that the ostrich and other 
running birds do not possess it, while our domestic pigeons demonstrate 
its utility as they wheel in circles round their loft. 

Although man shares with birds the distinction of bemg a '* biped,*' the 
limbs upon which he and they severally walk differ vastly. The com- 
plicited human structure is reduced to simpler elements in the bird, and 
differently arranged. 

Beginning at the junction of the leg with the trunk, there is the usual 
cup and ball joint, formed by the "acetabulum " (or little cup) in that 
tripartite bone formed from the union of the hip, haunch, and share bones, 
and, the rounded upper end of the first leg bone, the femur or thigh, which 
is very short. To the lower of this again is attached the leg or shin bone, 
as ib would be called in man. Carrying on the comparison with the human 
limb, that of the bird now begins to exhibit a very marked divergence. 
Only one of the two human bones, the tibia and fibula, reaches to the ankle 
in a bird, and that is the larger of the two, the tibia ; the smaller, the 
fibula, being more or less coherent with its fellow and tapering towards its 
lower end. The details of a bird's leg are so often misunderstood by 
those whose studies have not taken an anatomical direction, that some 
comparative description of it may not be unneoedsary. When a bird is 
standing with the leg slightly bent an angular inrominence is seen between 
the toes and the body, the angle being directed backwards. Taking this 
as our starting point, all that lies above it constitutes the leg and thigh, 
and all below the instep and toes. This angle, indeed, represents the 
anleU joint, and, whereas the human foot rests upon the ground with its 
ankle, instep, and toes, the ankle and instep of the bird are raised high 
above it, while the toes alone touch the earth. The ankle itself has none 
of the complicated structure observable in the human limb, but is a very 
simple joint. In early life one bone of the tarsal series exists in a free 
state, but this is soon firmly united to the tibia. Poulterers are ignorant 
of this infallible test of age, but a bon vivomt, solicitous for the reputation 
of his table, may satisfy himself on the point by breaking the ankle of 
turkey, goose, duck, or pullet warranted ''young," and examining the 
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end of the bone above the joint. If the bird answers its youthful descrip- 
tion there should be no difficulty in separating a small bone, known as the 
" astragalus,'* from the end of the larg^ bone above the joint, but if the 
fowl should have attained its second year, bony junction will have taken 
place, and the antiquity of the bird will be beyond question. In view of 
future comparisons, it should be borne in mind that the ankle joint 
presents some reptilian characters. The long bone between the ankle and 
the toes represents the lower i>art of the tarsal series welded together 
with the whole of the metatarsal series, or instep, on account of which 
the combination is called the '' tarso-metatarsus." The great length of 
this part of the limb in such birds as the stilts, flamingoes, and other 
waders gives them a very ungainly appearance. 

Coming to the toes, they are never more than four in number, and may 
be only two. Of these, three are usually directed forward, and consist of 
five, four, and three joints respectively, from the outer towards the inner 
toe, which latter has the least number. The fourth toe, placed behind, is 
usually short, though occasionally very long, as with the larks ; wholly 
absent from the foot of the ostrich, emu, bustard, &c. ; and either absent 
from the natatorial birds, or quite rudimentary, and it always consists of 
two phalanges. The parrots, woodpeckers, and other climbers, however, 
have the outer member of the ordinary foot directed backwards, and the 
owIb have the power of bringing this in either direction at will, so that 
two toes are in front and two behind the leg. Curious exceptions to aU 
the above arrangements are the four toes of the swifts directed forward, 
and the two forward toes of the ostrich, of which one is very much larger 
than the other. The nails with which the extremities of the toes are 
armed necessarily differ much, and are subordinated to the habits of the 
species. Thus the long, sharp, and strongly curved talons proclaim the 
xaptorial families ; the short conical nail indicates the scratching habits of 
gallinaceous birds ; the somewhat slender but well curved claws of the 
perchers are well adapted to their arboreal life ; while, again, they are 
more strongly developed in the climbers. In some instances the nails are 
:serrated, but the object of this, as, for example, in the case of the cor- 
morants, does not always appear. That all the anterior toes should be 
more or less united or fringed by membranes in birds which pass much of 
their time on the water — swimming and diving in search of their prey — ^is 
an obvious advantage ; but the long-legged flamingo's webbed feet (though 
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they should plaoe him among the natatorial rather than the grallatorial 
families) oan serve no other purpose than that of affording a better sup- 
port on the soft mud over which he seeks his food. The position of the leg 
in relation to the body oorresponds equally with the work it is called upon 
to perform. How different is the waddling g^t of a duck from the smooth 
elastic stride of an ostrich ; of the parrot crossing his bow legs at every 
step, and the swift easy movement of a pheasant running through cover ! 
So small a bird as a landrail may long baffle a good dog, and our eleg^ant 
pied wagtail astonishes us by his habit of darting to and fro on our fresh- 
mown lawns in early spring, in chase of his insect food. Upon the ledges 
of rocks above the sea stand armies of penguins as upright as soldiers ; 
while their co-tenants of these ocean solitudes, the great storm gulls 
(albatrosses and their congeners), can scarcely support themselves on 
their feeble legs when administering to the wants of their young. 

The whole power of terrestrial locomotion depends upon the position of 
the support — whether, as in a duck or pelican, it is placed far back on the 
axis of the body, or, as in an ostrich, far forward. The one cannot walk 
without a constant effort to avoid falling forward, while the other, whose 
centre of gravity is so much nearer the middle of the axis, maintains its 
equilibrium with supreme ease. 

Since birds enjoy the peculiar advantage of being able to sleep perched 
upon a bough, without exerting the voluntary muscles, which are then, of 
course, relaxed, the mechajiism by which this is effected may be briefly 
described. From the pubic or lower bone of the hip girdle starts a muscle, 
which passes first in front of the knee, and then backwards behind the 
heel to the toes. As the voluntary muscles become relaxed in sleep this 
necessarily follows the same law ; but it nevertheless continues to act 
independently of its possessor's consciousness. So soon as the weight of 
the bird beg^ins to tell upon the reversed Z-shaped combination of leg 
bones, this muscle is strained, and its tension communicated to all the 
tendons of the feet ; and the three toes in front, together with the single 
member behind, thus become strongly contracted on the perch. 

The head, attached to the vertebral column by a single condyle or 
rounded process at the base of the skull (instead of by two such points in 
the mammalia) has this character in common with reptiles, and the sutures 
or lines of junction between the various parts of the skull, are united by 
bony matter, the result being that the brain is lodged in an exceptionally 
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fltrong oasket. The lower jaw of all mammals is hinged directly to the 
upper, but in birds and reptiles a supplementary bone, called the " quad- 
rate,*' from its shape, intervenes, and helps in that great extension of the 
jaws obserrable in birds and reptiles. Ag^ain, these two classes of animals. 
In yirtue of the mobilily of the bones of the face itself, are able to move 
the upper as well as the lower jaw, whereas the upper jaw of every 
mammal is immovable. Parrots and their allies exhibit this to an ex- 
treme degree, while the principle holds good, to a minor extent, with all 
species. 

The homy jaws with sharp cutting edges, variously modified for the 
work they have to do, sometimes with a powerful hook at the end of the 
upper member, as in all the raptorial and soansorial families, sometimes 
soft and elastic as with the snipes and their congeners, and well adapted 
for feeling for small animals in the mud, have no^ true teeth ; but if we 
examine the edges of the beak we find epidermal imitations along their 
margins, which may really be said to assist in capturing the prey, inas- 
much as they are endowed with Considerable tactile sensibility, and serve 
to arrest many small creatures in the water passing through the bill of a 
duck or goose. To this extent then they are teeth, although not in the 
sense understood of the mammah'a. But it must not be forgfotten that in 
the OrnithorhynchuSf a true mammal, we have the bill of a duck, and 
homy plates in lieu of teeth. Indeed had the head and shoulder girdle of 
a platypus been submitted to a naturalist, without its limbs and reproduc- 
tive organs, he would have had no hesitation whatever in saying '* this is 
an indubitable bird, with several abnormal characters." 

Birds, however, are brought much nearer to animals possessing true 
teeth than might have been supposed, judging from external difference 
only. In this point, again, their remote ancestry and former relation- 
ships with other classes may be traced. Even now some species represent 
indistinctly the toothed form of bird so common in cretaceous and eocene 
times. The extremely homy bill of the parrot does not seem the most 
promising subject in which to seek for evidences of this kind. Neverthe- 
less, the young of some families of these birds have the *' dental papillsB " 
actually capped with dentine, the fundamental basis of all teeth ; and an 
existing South American perching bird, Phytotoma rara, carries such 
denticulations ossified from the jaws. So much, then, remains of a lost 
character which, far from being of secondary importance, was one of the 
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most strongly marked features of an animal endowed with eyeiy attribute 
of a bird in past geological ages — ^not so very remote, howeyer, speaking 
in terms of geological time, from oar own epoch. 

Generally speaking the bones themselyes are remarkably dense, thns 
combining lightness with strength. In some oases the bone material is 
comparable with ivory for density and hardness. Daring early yoath the 
interior of the bone is always filled with marrow, bat as the bird attains 
its fall development this is replaced by oil or totally disappears, leaving a 
cavity filled with air, admitted to the interior of the bone through a small 
opening on its surface in connection with one of the numerous air sacs 
distributed over the body. The humerus and femur are gfood examples of 
this hollow structure of the bone, and even the bones of the skull are 
thus rendered lighter, and placed in communication with the air cavities 
of the ear and nose; while the ribs, vertebras, and sternum may be 
similarly perforated. Broadly speaking, this peculiarity in the skeleton 
appears to be related to fiight, and must assuredly prove advantageous 
to an animal which leads an atrial life ; but inasmuch as the swift, a bird 
which seldom perches, except to roost, is not provided with hollow bones, 
the arrangement is evidently not essential to the most folly developed 
powers of fiight. On the other hand, cursorial birds, like the ostrich, 
have adr cavities in all the principal bones — ^those of the leg, spine, pelvis, 
skull, and shoulder girdle — ^but the pengruins have none. In the gannets 
and pelican we find all the bones, except those of the toes, provided with 
air cavities ; and the hombills — remarkable for their heavy, laborious 
flight — have air admitted even to these. 

With these inconsistences before us, it is clearly impossible to generalise 
safely on the structure of the bone in relation to the act of fiight. The 
facts then may be summed up thus The majority of birds which fiy have 
pneumatic cavities in a greater or less number of the bones ; birds which 
do not fiy also partake of this character, so far as their principal bones are 
concerned ; and some birds, unexcelled in the power of fiight, have bones 
filled, like those of mammalia, with marrow. 

Any endeavour to explain such inconsistency in an important character 
of the bird class by comparisons between living examples can hardly lead 
to success. The key probably lies far behind us in geological time. 
Fossil examples at least teach us that the skeleton has undergone great 
modifications since it began to emerge from the mixed avian and reptilian 
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type embalmed in the jnraaaio and oretaceons formations, and later in 
the eooene day of the London basin. Tho skeleton appears to be still in a 
transitional condition, for it exhibits almost as marked divergencies from 
the ideal type as are presented by the hosts of bird-like creatures of the 
late Secondary and early Tertiary epochs, which maintained to so high a 
degree the reptilian aspect. 

Among living animals, birds alone possess a series of thin bony plates 
[which may number as many as twenty], in the *' sclerotic,'* or hard 
outer coat of tho eyeball, arranged concentrically with respect to the pupil. 
A similar arrangement is found in the eye of those gigantic fossil fish- 
reptiles, the ichthyosaurs. The function of these bones is not very well 
made out. It has been suggested that a bird, from the nature of its aerial 
existence, undergoes great and rapid changes of atmospheric pressure, 
induced by either ascending or descending thousands of feet in a vertical 
direction within a few minutes, and that the bony plates maintain the 
stability of the eyeball under these varying conditions. It has been 
sought to account for the presence of sclerotic bones in the eye of the 
ichthyosaurus by supposing (which on other grounds is almost certain) 
that the animal inhabited deep seas and dived to great depths, where tho 
pressure would be immense and such a firm structure of the eye necessary. 
But the eye of the cetacea is not thus protected, although, as is very well 
known, a harpooned whale plunges to a depth at which the pressure is 
enough to saturate with water a piece of wood accidentally carried down 
with the line. These bones, however, may have been gradually developed 
in the bird class in relation to habits of life, and they are probably con- 
cerned, in conjunction with the striated voluntary muscles of the eye, in 
producing either a long or short focus of vision, adaptable at will instan- 
taneously to near or distant objects. A bird of prey hovering high above 
the earth detects a field mouse creeping through the grass or a lark sitting 
upon her nest. With lightning-like velocity it launches itself upon the 
victim, and the eye, which a few moments before had scanned the earth 
from a distance, is now employed in dissecting the quarry with almost 
anatomical nicety. 
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CHAPTER III. 

The Plumage, its Uses — Sight, the Guide to Fooc^Plumage in 
relation to Sex and Age — Characters of First Plumage — 
Sexual Characters — Influence of Sexual Selection — Choice 
made by the Female — Display of Plumage in Courtship by the 
Male. 

The ooyering of a bird's skm (the plnmage) mnst be regarded as 
essentially the same as hair, scales, &c., modified into a most beantifnl 
form. Nothing conld well exceed the compactness, lightness, and strength 
of this clothing. It is also a perfect non-condnctor, retaining the internal 
heat of the body and protecting it from the rays of a tropical snn. 
Mainly on this account birds are able to support with impunity great 
extremes of temperature. The very same birds which pass their lives 
among Arctic ice revel in the hot sunshine of Arctic summers, although 
the change of plumage is limited to a slight increase in the quantity of 
down as the cold season approaches. Those who keep Australian parrots 
mnst have frequently observed their remarkable toleration of our winter 
climate, and many of our northern species are now quite acclimatised in 
Victoria and New South Wales, in the forests whence those parrots came. 
One day the condor is sailing among the snow-dad peaks of the Andes 
and the next he maybe enjoying the carcase of a mule which has perished 
on the burning plains at the foot of the mountains. 

Taking an individual feather^ it consists of the rounded quill, implanted 
in the skin, prolonged as the quadrilateral shaft with a deep groove 
down the upper and under side. To the sides of this are attached the 
two webs, which, together, form the vane. The barbs lie at a consider- 
able angle with the shaft and carry smaller barbules, furnished in most 
cases with small hooks, which interlock and gfive compactness to the 
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feather. In preening itself the bird oon adjust the barbnles, bo that their 
hooks take hold, and restore a ruffled feather, in which the oil distributed 
by the beak from the gland on the rump aids, besides rendering the 
plumage impervious to water. In the flightless birds the barbs of the 
feathers are more or less disconnected, and an approach to this condition 
is seen in the peacock's tail coverts. The splendid iridescent colours of 
a feather are due in a great measure to that peculiar structure of the 
material which causes " interference " in the rays of reflected light, in a 
manner similar to mother-o' -pearl, and which has been so successfully 
imitated on plates of metal whoso surfaces have been covered by extremely 
fine graved lines. There is, however, a true colouring matter or pigment 
which may be obtained from feathers by solvents, although in a state of 
nature the colours are ''fast.'* 

Irrespective of its function as a covering, the plumage, or rather 
individual parts of it, have special uses, and notably in the production of 
sound. Thus the outer tail feathers of certain species of ScolopaM — a 
good example of which is our common snipe — are shaped in a very peculiar 
manner, and are chiefly concerned in producing that loud drumming 
sound made by the bird in the pairing season. The, males of certain large 
American gallinaoeous birds have the first primary feathers arched at the 
tip, and with these they make a considerable noise in rushing through the 
air, so also does an ally of the Indian bustards. Again, the secondary 
wing feathers of the male Pipra deUciosa,- as noticed by Dr. Sclater, 
become most singularly modified in the breeding season. The shafts are 
thickened throughout, much curved towards their tips, and the seventh 
feather terminates in a solid homy lump, the web of the feather becom- 
ing at the same time totally unlike what it is in the normal condition. 
These little birds make, during their flight, a sharp sound like the crack 
of a whip. Besides the striking change of plumage xmdergone by hum- 
ming birds at the season of courtship, the primary features of the males 
of some kinds are greatly altered, so that, as Mr. Salvin says, the bird 
makes a "shrill, almost whistling noise *' whilst flying from flower to 
flower, but he thought this involuntary. However this may be, the act is 
certainly voluntary in the case of the snipe, for I have observed these 
birds repeatedly, both in England and in South America, and I am con- 
vinced that they have the sound-producing apparatus entirely xmder 
control. Many birds whose feathers remain unchanged are stimulated by 
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rivalry to shake and rattle their wing feathers and make some noise, pre- 
Bumably to attract the attention of the female, yery much in the way that 
our domestic cock spreads his wing and draws the strong primary feathers 
rapidly across his leg. 

Whatever advantage birds may derive from these seasonal modifications 
of plumage — ^whether the sounds they then make serve as signals or 
warnings to the female, as challenges to a rival, or whether they have the 
effect of surprising or intimidating enemies — ^it is certain that additions to 
the plumage sometimes endanger the bird^ or greatly inconvenience him. 
The secondary wing feathers of the noble Argus pheasant become of so 
cumbersome a length as almost to deprive him of the power of flight, 
and the peacock's train is a troublesome appendage. The usually rapid 
, flight of an Afriean nighijar (Oosmetomts vex^QfiriuB) is impeded by the 
development of one of its primary wing feathers into a streamer, 26in. 
long, the bird being only lOin., and the plumes of male birds of paradise 
almost smother the action of their wings in a high wind. 

The question how far the colours of birds serve as a protection or 
otherwise, is open to a good deal of discussion. Since the females are 
generally far less conspicuous than the males, and this, too, in many oases 
where their partners are most resplendent, they must be less easily 
observed while sitting on the nest by an enemy in search of prey. One 
might almost place one's foot upon the back of an English hen pheasant 
covering her eggs without noticing her, but the brilliant colours of the 
cock would instantly attract the eye. Several examples of this kind will 
occur to the reader. Birds which feed for the most part on the ground, 
or nest there, are very generally wanting in bright colours, and the 
males differ little from the females. Thus the nightjars, plovers, snipe, 
partridges, quail, larks, rails, &c. — and to these may be added birds 
frequenting open desert places — must undoubtedly find protection in their 
sombre colouring. 

I recollect being forcibly struck by this soon after I had arrived in 
South America, and went out shooting on the pampas with a friend well 
experienced in the habits of the native game. The extreme bareness of 
the ground after a hot summer did not raise my expectations of sport, 
though I was assured that plenty of birds were about. We had not gone 
far from the house when my retriever came to a steady point at nothing 
whatever, so far as I could see. '* Look out, there's a partridge ! " cried 
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my friend. " Where P ** " There, not a yard from your dog's noBe.'' 
" Nonsense, he has gone orazy." '* Bat there it squats ; *' and, following 
the direction of his fing^, I at last perceived a little brown Inmp on the 
bare cpK>and. We then walked two or three tunes ronnd the bird and the 
dog, and at last my friend doubled up his felt hat and threw it at the 
brown lump, which darted off on the wing with the speed of a rocket- 
missed dean by both barrels of my gun, much to my own disappoint- 
ment and the dog's disgust. It is quite possible to pass dose to scores of 
these birds in an hour's walk without seeing one unless a dog is present, 
who hits off the trail where they have been feeding about, and speedily 
comes up to them. They must be fully conscious of the protection 
afforded them by the similarity of their colour to that of the earth, and 
accustomed to escape by the ruse of remaining quite motionless, or they 
would not permit so near an approach. I hare often knocked them oyer 
with a dod of earth while squatting thus. When flushed they fly from 
two to three hundred yards, run some distance, and squat again. Though 
I have repeatedly tried to find the bird again, after marking it care- 
fully down, I do not remember a single instance in which I was successful 
without a dog. The Australian ground doves and '* squatter ** pigeons 
crouch in the same manner, and I have killed a whole bevy of quail with 
a charge of snipe shot, as they sat huddled together on a bare spot, 
looking like a heap of horse dung, which one unaccustomed to seek for 
them would inevitably pass unnoticed. The green parrots of tropical 
forests are very difficult to see among the foliage, but, on the other hand, 
there can scarcely be a more marked object than a white cockatoo, whose 
discordant voice besides will always betray his presence. A great number 
of aquatic birds, pelicans, geese, white swans, gulls, albatrosses, &c., so 
far from deriving any protective benefit from their plumage, challenge 
observation by the contrast they form with their surroundings, and the 
females of these must be easily detected on their nests. Young birds of 
almost every species, however, are very inconspicuous, and this is 
particularly the case when, as with many gallinaceous and aquatic birds, 
the nestlings forage about with the mother as soon as they have left the 
shell, and are thus in a great measure dependent upon their own exer- 
tions for food and for security from enemies. 

Although brightly coloured birds are not wholly confined to those 
latitudes where the sun has the greatest power, the tropical zones 
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oertainly prodnoe an enormous proportion of brilliant specieB, and Mr. 
Gonld believes that the same species is more brilliant when found in 
the dearer atmosphere of a continent than about its coasts and on islands. 
Whenever a change of colour takes place in winter the plumage almost 
always inclines to become lighter, and this may be both protective, as 
harmonising with the snow, and serve, in virtue of the low radiating 
power of white, to retain the heat of the body. The very pronounced 
change from brown and black, in the summer dress of the ptarmigan, to 
the pure white of all the surface feathers which characterises his winter 
clothing, is somewhat of an extreme case, but this seasonal change is 
common to the species in lands so remote from one another as 
Norway and Nova Scotia. There is reason, too, for believing that 
a few of our non-migratory birds — the blackbird, starling, rook, and 
sparrow, for instance — occasionally assume a pied or white dress in 
winter, which may possibly be the remnant of a habit among these birds 
in past times, when the winters of northern Europe were far more 
severe. 

The cases of albinism, which arise not unfrequently, seem to depend 
upon the absence of the usual colouring matter in the skin, and the 
phenomenon is exhibited by many other animals, both in a wild and 
domesticated state. A pied or white blackbird is thus physiologically in 
the same category as a "piebald" or white negro. Melanism is, 
perhaps, less common than albinism, but I can call to mind at the moment 
a black water rail and redstart. 

It seems almost certain that the conspicuous white or black colour of 
many birds which roam the ocean or the higher regions of the atmosphere, 
assists them in finding their mates during the breeding season, and in 
directing them to food which has been discovered by one of their number. 
From the masthead of a vessel an albatross can be seen white against the 
leaden sky and waves for an immense distance, and it has commonly been 
observed at sea how quickly numbers of these birds flock to anything 
thrown overboard, though barely one or two had been visible before. I 
have seen this so. of ten that I cannot but believe one bird acts as a 
semaphore to the other to guide him to the banquet, and these birds must 
surely know from the manner of flight whether a distant companion is 
merely soaring on the look-out or going direct to food which he has 
discovered. 
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Longfellow, with the insight of a tme naturalist, has painted a 
beautiful word-picture of it : 

NeTor stoops th« soaaing yultore 

On his quarry in the desert. 

On the sick or wounded bison. 

But anothur yultnre, watchinir 

From his hiffh aerial look-out. 

Sees the downward plunge, and follows ; 

And a third pursues the second. 

Coming from the invisible ether, 

First a speck, and then a vulture 

Till the air is dark with pinions. 

Canon Tristram inclines to the opinion that sight plays the most 
important part in the discorery of food. " On one occasion/* he says, 
" a camel in onr caravan, having become footsore, had to bo slaughtered 
on the spot. Our attendants selected the tenderest morsels for 
' konskons,' the Arab broth, and it was not until the next morning that a 
vulture scented, or rather descried, his prey. That the vulture uses the 
organ of sight rather than that of smell seems to be certain, from the 
immense height at which he soars and gyrates in the air. In this instance 
one solitary bird descended, and half an hour afterwards was joined by a 
second. A short time elapsed, and the Nubian vulture {Otogyps Nubicus) 
appeared, self-invited, at the feast ; and before the bones were left to the 
hyesna no less than nine Griffons and two Nubians had broken their fast* 
I should hesitate to assert that they had satisfied their appetites. I have 
observed the same regular succession of diners out on certain other 
occasions. May we not conjecture that the process is as follows : The 
Griffon who first descries his quarry descends from his elevation at once ; 
another, sweeping the horizon at a still greater distance, observes his 
neighbour's movements and follows his course ; a third, still further 
removed, follows the fiight of the second ; he is traced by another ; and so 
a perpetual succession is kept up as long as a morsel of fiesh remains over 
which to consort. I can conceive no other way of accounting for the 
numbers of vultures which in the course of a few hours will gather over a 
carcase, when previously the horizon might have been scanned in vain for 
more than one, or at the most two, in sight.'* In his "Notes on the 
Birds of Damara land and the Adjacent Countries of South-west Africa" 
Mr. C. J. Anderson gives a good instance in support of the " semaphore " 
theory. ** I once,** he remarks, speaking of the sociable vulture {Otogy^s 
avHcvXwris) " had a very striking proof of how they employ their vision 
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in snuding them to oarrion — in this instance, howeyer, not so mnch by 
the actual sight of the oarrion (though the first discovery probably 
originated in that way) as by another singular oontriyanoe. Early one 
morning as I was toiling up the ascent of a somewhat elevated ridge of 
hills, with the view of obtaining bearings for my travelling map, and 
before arriving at the summit, I observed several vultures descending 
near me ; but thinking I had merely disturbed them from their lofty 
perch, I did not take any particular notice of their appearance, as the 
event was one of usual occurrence ; but on gaining my destination I found 
that the birds were not coming merely from the hill summit, but from an 
indefinite distance on the other side. This circumstance, coupled with the 
fact that I had wounded a zebra on the preceding, day in the direction 
towards which the vultures were winging their way, caused me to pay 
more attention. The fiight of the vultures was low — at least 500ft. to 
1000ft. below the summit of the mountain — and on arriving near the base, 
they would abruptly rise without deviating from their direct course ; and 
no sooner was the obstacle in their way thus surmounted, than they again 
depressed their fiight. Those vultures which I saw could not have them- 
selves seen the carrion, but simply hunted in direct sight of one another. 
There was a numerous arrival ; and although I could not always detect 
the next bird as soon as I had lost sight of the previous one, yet when at 
length it did come into view, it never seemed uncertain about its course. 
Having finished my observations I descended, and proceeded in the 
direction which the vultures had pursued ; and after about half an hour's 
rapid walking I found, as I anticipated, the carcase of a zebra with a 
numerous company of vultures busily discussing it.*' 

Whatever assistance land birds may obtain in finding carrion by putrid 
exhalations frpm a carcase rapidly deconiposing under a tropical sun, it 
does not seem probable that the sense of smell can be the principal 
element in directing oceanic birds to their food. A dead whale or shark 
immersed in salt water, whose antiseptic infiuence is so considerable, can 
hardly bo supposed to give out an odour pungent enough to reach the 
olfactory nerves of an albatross four or five miles from the spot, 
particularly if the bird should happen to be to windward of the dead body. 
But even at that distance he may see one of his fellows swoop down upon 
the prize, and be guided by that movement to the place. 

In my diary of a voyage to Australia I find the following : *< On a hot. 
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still evening in the South Atlantic, a horse died, and when cast overboard 
the next morning, the gases already formed by decomposition enabled it 
to float. The few albatrosses in onr company immediately settled down 
upon it ; but in less than an hour we could see through the telescope a 
great doud of the birds on the water and hovering round the unexpected 
prize, the almost entire absence of wind having kept us within two or 
three miles of the carcase. It may be that the (usually) white plumage 
enables stragglers, far out of human ken, to see their fellows gathering in 
the neighbourhood of food ; others again from still more remote distances 
may see them ; until wanderers over hundreds of miles of ocean may be 
gathered to the common rendezvous." 

Hunters in those countries where carrion feeding birds abound are well 
aware of the rapidity with which g^me is found, if left exposed for an 
hour or two until the bearers carry it away, but when concealed under 
grass or in a bush it is perfectly safe. In some districts of Australia 
birds of prey hang about the lambing flocks and do a great deal of damage. 
I l^ave shot a dozen of these marauders in the course of a day. Tkeir 
habit is to wait until a lamb lies down to sleep, while its mother feeds 
some little distance from it, and swoop down upon the tender morsel the 
moment they espy it from their *' high aerial look-out." The maternal 
instinct is often so feeble in these ewes that they will leave their lambs 
asleep in the bush when the shepherd drives them home in the evening. 
The stupid little creatures, tired out with their gambols among their 
companions, drop down and become unconscious of the maternal call, or 
the unnatural parent walks away from them indifferent to their fate, and 
when the sun rises the sharp-eyed eagles quickly find a welcome breakfast. 
In these cases sight must evidently be the sense employed, for no decom- 
position has yet taken place. 

Although so eminent a naturalist as Waterton strongly maintained the 
olfactory theory, the balance of evidence preponderates greatly in favour 
of that of vision, and the size and frequently conspicuous plumage of the 
great birds of prey would seem to be no inconsiderable advantage to them 
in the search for food. 

The attention of naturalists has of necessity been closely directed to 
that extraordinary change of plumage which takes place in the male of a 
large number of species, and occasionally to a less extent in the female, at 
the breeding season. Whether the additional plumes or the heightened 
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colour of certain feathers and portions of naked skin serve as distingnish- 
InfiT marks, by which the sexes are enabled to recognise each other at a 
glance for purposes of courtship or battle in that time of excited feelings, 
or whether the principal effect of the gorgeous livery is to elicit the 
admiration of the females, so marked a change must hare an important 
bearing upon sexual relationships, which will be examined when the 
mental faculties of birds are under consideration. 

In the whole class of birds there are few exceptions to the rule, that 
the immature plumage of one or other of the sexes diffets appreciably and 
often radically from that which it will be at maturiiy. What is the 
meaning of this P If both sexes have, for instance, as is frequently the 
case, the aspect of the adult female until their first moult, and are further 
endowed with complete powers of flight, and every facility for getting 
their living, the feminine dress does not seem essential to their protection. 
That the males should not develop their weapons, spurs, &c., or their 
feathery ornaments until their first season of battle and courtship arrives, 
can be easily understood as contingent on the special part the male has to 
play ; but the similarity of dress between the sexes, with its resemblance 
to that of the adult female, still remains unexplained, unless we go back 
to an early progenitor. In this ancestral form we may suppose the adult 
plumage to have been similar in both sexes, and sexual selection would 
have operated slowly in giving the male his distinctive character. But 
in the young of both sexes the plumage still resembles that of the early 
ancestor, as embodied in the female, and the young male does not exhibit 
the infiuence of past ages of differentiation until he is about to undertake 
those contests in rivalry or battle which have impressed upon his male 
ancestors in a long line characters of beauty or strength. 

In considering the lower animals we cannot neglect the light that may 
be thrown upon them by the higher, including even man himself. The 
male and female human infant differ little at birth, and for six or ten years 
afterwards can be distinguished only by special organs. With this excep- 
tion both sexes resemble the female parent. The face is hairless, and 
coloured with a delicate pink ; the voice a treble, the muscles weak ; the 
shoulder and hip girdles are similar in both, and the legs short in propor- 
tion to the body. By-and-by, when the female is about fourteen years old 
and the male sixteen, the pelvic region of the former broadens in anticipa- 
tion of maternity without any corresponding extension of the shoulders^ 
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and the legrs oontinno short in relation to the tnmk. In the male, on tho 
oontrary, exactly the reyerae of this takes place. The shoulders become 
wider, the mnsdes prominent, the legs are proportionately longer, the 
hip-girdle remains small, and the oharaoteristio ornament of the beard 
appears, while the soft treble of youth gives place to the full sonorous 
voice of manhood. The mammary glands, present as rudiments common 
to both sexes during youth, become developed normally into secretory 
organs only in the female, and the adult human form shows, in other 
respects, as marked sexual differences as that of a bird. Neither is the 
adult male in many lower members of the mammalian class less strongly 
differentiated from the female, and the same observation applies to 
various species of fishes, reptiles, and even insects, as to their weapons, 
ornaments, or colours. 

Usually, no doubt, the assumption of the mature male plumage is 
contemporaneous with the first period of mating. Nevertheless a few 
breed in their second year, although they are not fall feathered until the 
third or fourth, as Ibis tantalus, Qrus Americanus, Ardosa ceruloBa, 
Anas Mstrionica, Falco Ufueocephalus, and some species of orioles. It 
does not, however, appear that this is ascertained to be a constant habit ; 
it may be due to individual precooiiy. 

The differences and resemblances between the plumage of young and old 
birds of both sexes, or of one alone, have been thus grouped by Dr. Chas. 
Darwin in the order of their prevalence. First : When the adult male is 
more beautiful or conspicuous than the adult female the first plumage of 
the young of both sexes closely resembles that of the adult female. Of 
this we have examples in many gallinaceous species, the wild duck, 
goosander, common sparrow, and numerous ground birds; and these 
oases are supplemented by others in which, while the adults and young 
of both sexes in a group are generally alike, when there is a difference 
between the adult male and female, the young resemble the latter, and at 
maturity assume the plumage proper to their sexes, as happens with some 
parrots, pigeons, kingfishers, humming birds, &c. Secondly : When the 
adult female is more conspicuous than the male, the first plumage of both 
sexes of young resembles that of the male. Whenever this rare 
predominance of colour in favour of the female occurs, it is not nearly 
so marked as in the opposite case, when the male is the more con- 
spicuous. The females of some Indian and' Australian representatives of 
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the genus Tumix (qnail-like birds) are much larger and brighter than the 
males, and, besides, possess the masooline oharaoters of yoico and 
pngnaoity. For this latter qnaliiy the natives of India prefer them to the 
males, both for fighting and as decoys. The females of three speoies of 
painted snipe, E/ii/nc?uBa, are larger and more riohly coloured than the 
males, and the trachea of the female of E. AugtralAS is more complex and 
more folly developed than that of the male, which is the more remarkable 
since in all other oases where there is a sexual difference in the stmcture 
of this organ the male possesses the more complex form of it. The 
females of Flvalar(ypv,s faUcariuSy P. h/yperboreua, and Eudromias morU 
neWus are also said on high authority to bo larger and more gaily 
attired than their respective males ; but it does not seem to have been 
determined which sex the yoong resemble. 

Finally, in the strnthions order we have two examples of females larger, 
more pngnacions, and more conspionons than their males, viz., Cassua/riv^ 
galeatu8y the common cassowary, and Dromaius irroratia, a species of 
emu. During the breeding season the wattles of the female cassowary 
become enlarged and brillisintly coloured, and she evinces a most pug- 
naoious disposition ; while the female emu developes a top knot, and her 
voice is a deep guttural boom. Her partner not only assumes the whole 
duty of incubation, but is called upon to defend the young from the mur- 
derous onslaughts of his irascible spouse ! 

In the above instances there is, as Mr. A. B. Wallace has pointed out^ a^ 
relation between the comparative dulness of plumage in the male and a^ 
disposition on his part to assume entirely or to share the duty of hatch- 
ing and tending the young. The natives of India assert positively that 
the male tumix devotes his sole attention to this business, while the- 
females collect in flocks after they have laid their eggs, and concern them- 
selves no further with family affairs ; and, as Mr. Swinhoe found the 
females of the Bengal painted snipe gathered together in the same way 
before the end of the summer, the male of that species probably has the 
incubating propensit}'. To one at least of the phalaropes, P. fuUcariuSf 
this task is assigned, as shown by his worn breast feathers at the nesting 
season, though some ornithologists believe that he only shares in the duty 
with his partner, and the same would apply to P. hAfperhoreus, if, indeed, 
these are not the same species, which would seem most probable. 
Mr. Bartlett placed it beyond doubt, by repeated observations in the 
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Gardens of the Zoological Sooiety of London, that the male of the 
oommon oassowaiy alone sita npon the eggs and tends the young birds, 
and Mr. A. W. Bennett gives porative testimony to the same habit in the 
aboye mentioned emu. With respect to these species, the ostrich stands 
in an anomalous position, the male being both larger and more conspicuous 
than the female, and also polygamous; yet, according to the best 
authorities, he also undertakes the responsibility of sitting and of rearing 
the family. This it would be impossible for him to do if each female 
made a nest and deposited all her eggs in it, for he may have seven hens 
in lus train, and would thus be placed in the difficulty of attending to so 
many nests. But the females lay only at intervals of two or three days, 
and in any nest they happen to find, and M they produced any consider- 
able number of eggs the male could not cover them. As it is, they lay 
more than can be hatched, and those in the outside row are said to serve 
as food for tbe chicks. Did every female lay no more than five eggs in 
one nest or another, the male would be obliged to cover some thirty-five 
eggs, which would not be possible. May we not suppose that a g^eat 
many are " dropped,*' as is certainly the case with the rheas P Dr. Darwin 
found no less than twenty such wasted eggs in a single day, on the plains 
of South America, and I was told by English settlers there that these 
supernumerary eggs are picked up in numbers during the season of laying. 
In his ''Descent of Man, and Selection in Belation to Sex," Darwin 
gives the following characteristic explanation of the origin of these diffe- 
rences in size and coloration, and the transposition of characters and 
instincts :-^'' Taking as our guide the habits of most male birds,. the 
greater size and strength and the extraordinary pugnacity of the females 
of the tumix and emu must mean that they endeavour to drive away rival 
females in order to gain possession of the male ; and on this view all the 
facts become dear ; for the males would probably be most charmed or 
excited by the females which were the most attractive to them by their 
brighter colours, other ornaments, or vocal powers. Sexual selection 
would then do its work, steadily adding to the attractions of the females, 
the males and the young being left not at all or but little modified." 

Thirdly, we come to the class in which the adult males and females 
resemble each other, but both sexes of the young have a first plumage 
different from that of the parents. The magnificent sculet ibis of the 
^ew World has brown young, the sexes, when mature, being alike. The 
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blue-slate ooloured yoxmgof the white swan and the dnaky brown cygnets 
of the Australian black swan differ from both parents. Young robins 
are totally unlike the old birds, and the case is the same with several 
species of herons. In these examples the ancestral plumage would appear 
to haye been retained by the young, while the adult birds haye acquired 
a new dress. 

Fourthly, there is a large class in which both sexes of the young 
resemble the old birds, whose plumage is also similar, whether the species 
be dull or bright in colour ; but the markings are not exactly alike in 
both the young and old birds. More or less complete examples are found 
in the British crow, rayen, magpie, jay, kingfisher, common wren, hedge 
sparrow, and some of the woodpeckers. 

Fifthly, sex, age, and season combine to render certain cases extra- 
ordinarily complicated. When both adults have a distinctiye summer and 
winter plumage (whether they resemble or differ from each other), the 
young may differ (a) from the parents at all seasons ; (b) they may be 
intermediate in character; (c) they may resemble the adults in their 
winter, or, more rarely, in their summer dress ; (d) th^y may resemble 
the females only. Thus, under the heading a, the young of some North 
American and Indian herons and egrets are white, the seasonal plumages 
of the adults being different ; under that of &, Yarrell asserts that the 
young of many wading birds have a dress partaking of both seasonal 
plumages of the adults ; under c, the golden-buff summer dress of both 
adult sexes of an Indian egret, Bu^lms coromamdus, passes into white 
during winter, and this is also the colour of the young ; again, the white 
summer plumage of the Indian Gape, AnmtonwiAB oscita/ns, changes in 
winter to the grey and black of the young, and the young razor-billed auks 
appear in the summer dress of the adults ; in the Australian Maluri and 
an American goldfinch, among others, we haye examples of d, where the 
young generally resemble the females when the seasonal plumages of the 
adult males and females differ. 

Sixthly. When the plumage of the young is distinct according to sex, 
it may resemble more or less closely the adult plumage proper to that sex 
— ^male to male, and female to female. Mr. Cbuld has noticed a humming 
bird of which the male is most resplendent, and distinguished by two 
inmiensely long tail feathers, the female being quite inconspicuous and 
devoid of these adornments, but the young males soon take on the colours 
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and assume the feathers of their male parent. The males and females of 
one species of ^rochiUdiB inhabiting the island of Joan Fernandez were 
believed, on account of their very different, but oonspionons plumage, to 
be different species. Subsequent observation, however, has proved them 
to be the same, and the immature plumage corresponds with that of the 
adults, sex for sex. Many similar examples occur among the thrushes, the 
sexes of which can be distinguished in the nest by one or more characters, 
and in some other species, such as the black-cap warbler, whose young 
exhibit the difference of colour on the head proper to the adult birds — black 
for the male and reddish-brown for the female. 

Variations as complex as these have been a source of great perplexity 
to omithologists, and classification is not yet freed from all the mistakes 
they have engendered. The differences and resemblances between young 
and old in the first plumage, the tardy assumption of the mature dress 
(sometimes at least four years), the not uncommon habit of breeding 
while in the young plumage, and this, as Audubon says of the blue heron, 
when the young white birds, those in the intermediate mottled stage, and 
full plumaged individuals may be seen breeding indiscriminately, and the 
change of colour with season are fertile sources of confusion in classifying 
certain groups. The most exact knowledge of the plumage in all seasons 
and at every age in both sexes will alone dear up the discrepancies which 
exist, and resolve many of the putative specific differences into merely 
sexual or seasonal characters. 

Until the rise of the present generation of naturalists, no attempt 
had been made to explain the origin of these singular differences and 
resemblances of form and colour in the bird dass. Indeed, no suspicion 
was entertained that these were not immutable characters. The names 
of Darwin, Wallace, and Bennett are, however, associated with entirely 
new views, which, if they do not afford a complete solution of the problem, 
open a way for investigation by scientific methods. It is now admitted 
on all sides that no natural phenomenon is the result of chance. 
The shape of a bone, the colour of a feather, the arrangement of a special 
muscle, is as surely the outcome of a law as the movement of a planet 
through space. It may be comparatively easy to state the law and prove 
it in numberless ways when dead matter is the subject of it. Hence 
the great physical laws of motion and chemical action are known perfectly 
within certain limits. Biology, on the other hand, is complicated by 
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oonditionB which do not preyail in the inanimate portions of the 
muYerse. 

The will of the indiyidaal animal steps in and drreots the operation 
of the law with more force in one direction than in another. Matter 
must obey the law absolutely in exact proportion to its mass, and, there- 
fore, the conditions being known, it can be asserted that a particular 
result has followed thronghont all past time, and will continue for all 
future time. The changes in man's physical conformation which have 
been brought about by civilisation are not by any means insignificant, 
although, owing to his high organisation and intelligence, he is less plastic 
than any other species. A9 an animal, pure and simple, he lived in caves 
and was almost wholly carnivorous. His immensely developed jaws, his 
prominent canines, and his hairy body proclaimed his animal affinities, 
and these remain in many races which have not yet been influenced by 
any considerable advance in civilisation. But in the higher races of 
man these points have become much modified. A superabundance of 
hair on the body may almost certainly be assumed to have been one of 
the characters of primordial man, as a protection from cold. It is, at 
least, an invariable rule that the fur of animals and the feathers of birds 
become thicker in the winter season, the change being effected in the 
latter case usually by an increase in the quantity of down ; and while the 
fur of an animal grows longer, it sometimes also developes a woolly 
texture. We prevent the domesticated sheep from throwing away 
his winter clothing by handing him over to the shearer, but he would 
inevitably, like his wild congeners, cast off this heavy garment at the 
approach of warm weather, were Nature left to work out her own 
processes. Familiar instances occur in every stable. The coat of a 
stabled horse and of one turned out for the winter are so very 
different that we could not recognise the animal after he had been out 
in a field during November and December. In the summer of 1874 I 
rode one of the Dartmoor ponies over that beautiful country along the 
banks of the Dart. He then had a short coat, sleek and glossy as any 
animal to be seen in Botten-row, and every muscle showed under 
the almost bare skin ; but in December of the same year I found 
him standing in a bog cropping the scanty herbage, quomtum mutatus 
ah illo I The brute before me might have been a cross between a 
donkey and a haystack ! His ears were elongated by 3in., his legs were 
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twice as thick as when fhey had carried me oyer the moor under a bnmingr 
Angnst snn, and from his belly hung a mat of hair 6in. long. 

Man, honced only in a cayem, clothed in the skins of animals, irregu- 
larly and often insufficiently fed, dependent upon the chase for his living, 
and exposed to all weathers, tore the flesh from the bone with his teeth. 
Gradually came the age of building and spinning, and the age of knives 
and forks. His natural clothing of hair was no longer necessary, his 
jaw contracted, and the once trenchant canine teeth were reduced to 
smaller proportions, remnants of a lower phase of existence with 
its savage concomitants. All this we are accustomed to sum up in the 
word " civilisation," the mtemal imjyiiUe infnan, the expression of his 
volition determining him to raise himself above the influence of external 
circumstances. 

That human will has been an enormous factor in the changes which 
led up to civilisation, which in its turn has impressed new characters 
upon the physical and mental organisation of certain &milieB of man, 
and suppressed or modified many of the distingrnishing marks of his 
lower origin, must be admitted if the place he now holds in nature is to 
be compared rationally with that he formerly held. But his special 
organisation in relation tothis intelligence has now reached so high a 
standard, that any further modification may be presumed to take place at 
a far slower rate than when his powers of resistance to all kinds of 
external infiuences were feebler, because the earlier the stage the fewer 
would be the artificial means at his conmiand for neutralising unfavour- 
able circumstances. It might be argued that the change from the cavern 
to the hut or house would tend to weaken his hardihood and engender 
new diseases ; but since this was an act of deliberate selection, it 
must have commended itself by some advantages, obvious at the time 
and confirmed by experiment. Physiology teaches us the supreme im- 
portance of light and air to both animal and vegetable organisms, and it 
is not difficult to understand how the female cave-dweller, engaged for 
the greater part of her time in domestic occupations — cooking, cleaning, 
sewing skins, &c. — ^while the male was away hunting, may have suffered, 
and through her the offspring, from confinement in a damp and badly 
lighted subterranean dwelling. 

With the first attempt to gather and store the fruits of the earth* 
followed by systematic cultivation of the most useful kinds, began a 
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new era in human progress. A regular supply of forinaceous food 
replaced the uncertain produists of the ohase, and the most important 
elements in building up and maintaining the body were always at hand. 
Whatever may haye been lost, more must have been gained by two such 
important steps as the substitution of an overground for an under- 
ground habitation, and of a regular for an irregular supply of food, 
more especially as grain is the more condensed and economical form of 
diet. Passing over, however, the details of the transition from a state 
of barbarism to one of comparative or high civilisation, the cumulative 
effect of man's efforts to better his condition are expressed in two 
very significant laws — ^the law of increase and that of longevity. 

Under civilisation population increases not only in the aggregfate, but 
by the g^reater prolificacy of individuals, and the term of life is much 
more prolonged than in savage races. We may, then, look upon it 
as certain that the persistent exercise of will and the preservative 
instinct in man have prompted him to escape from dangers, to shield 
himself from climatic infiuenoes, which he is unable to control, to 
avail himself of everything advantageous to his well-being, and generally 
to render the struggle for life less severe by diverting the operation 
of natural laws when unfavourable to him, and by seizing upon any 
advantage they may offer. If, then, the highest member of the animal 
kingdom has been enabled consciously to select himself from his sur- 
roundings, is such a power enjoyed by any creature lower in the scale, 
and to what degree P 

The very strongly marked difference in plumage between the opposite 
sexes of the gn^eat majority of birds cannot be overlooked by the most 
superficial observer. Further, the male is usually the more beautiful, and 
in several oases so very different from the female, that the two sexes have 
been classified as distinct species. As if conscious of the possession of 
these attractions, the disposition of the males is pugnacious, and the 
keenest rivalry takes place in the display of their beauty to the admiring 
females. Beauty and polygamy seem also to be generally associated, but 
we must remember that many unadorned gallinaceous birds evince the 
martial spirit in a high degree, even when they are not provided with 
spurs, and so weak a bird as the common snipe engages in desperate con- 
flicts, rendered all the more amusing from the futile efforts of the comba- 
tants to injure one another. On the other hand, we have the oompara- 
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tively few oases in which the female is the larger and more beautifol of 
the two sexes, and contends with other females for possession of the male. 
Taking a general view of the whole bird dass, however, beauty, pngna- 
oity, and polygamy are so frequently associated that they must bear some 
definite relation to conditions of life. With the rarest exceptions, in 
every class of animal life the male is the seeker, and his eagerness in 
pursuit of the female most marked. She seldom exhibits any active 
interest in the battle or Kvalry that may be going on in her honour, but 
remains a quiet spectator, and in most cases tacitly accepts the atten- 
tions of the victor. She is, then, the selector ; her will determines the 
choice of her partner for the season, and in this way she obtains the most 
vigorous or beautiful male, whether the contest be a trial of strength 
and courage, or simply a display of fine feathers or musical powers. If 
she is wooed and won by the elegance of her future partner's bearing and 
dress, or the sweetness of his minstrelsy, we must credit her with a 
higher development of sosthetic perception than when she surrenders her- 
self to the claims of brute force. 

Sexual selection, then, is the principle to which we must look for the 
acquirement of differences in plumage. Had anyone except Darwin taken 
up this subject, it might have been regarded as a wholly fanciful though 
ingenious explanation of natural phenomena, but in his hands, treated 
with a masterly logic and illustrated by an unexampled wealth of learning, 
it has assumed the character of a law which further research and com. 
parison tends to establish on an increasingly secure basis. Besides the 
primary sexual characters — special organs of reproduction and nutrition 
—by which the sexes may be at once distinguished from each other, and 
whose origin must be dependent on the action of universal morphological 
forces, there are secondary characters, proper to classes and species, 
which have arisen in a manner admitting of a probable explanation. In 
the bird class, for example, these are the pugnacity, weapons, colours, 
omamentB, plumes, and musical accomplishments of the male. These, 
aocording to Darwin, have arisen by a process of sexual selection extend- 
ing over an incalculable period of time, and possibly initiated in allied 
forms which are now extinct. On this he is very explicit : " When we 
behold two males fighting for the possession of the female, or several 
male birds displaying their gorgeous plumage and performing the strangest 
antics before an assembled body of females, we cannot doubt that, tiiongh 
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led by instinot, they know what they are about, and oonsoionsly exert 

their mental and bodily powers What, then, are we to oonolnde 

from these facta and oonsiderations P Does the male parade his charms 
with so mnch pomp and rivalry for no purpose P Are we not justified 
in belieying that the female exerts a choice, and that she reoeives the 
addresses of the male who pleases her most P Is it not probable that she 
consciously deliberates ; but she is most excited or attracted by the most 
beautiful or melodious or gallant males P .... If it be admitted that 
the females prefer or are unconsciously excited by the more beautiful 
males, then the males would slowly but surely be rendered more and 
more attractive through sexual selection." Then, apparently , the con- 
tinued preference of the female for certain qualities would accumulate 
them in many generations to an extent competent to produce the train of 
the peacock, the plumes of a bird of paradise, the wattles of a turkey, the 
song of a nightingale, and the lustrous colours to be found in the males 
of so great' a number of species. 

The doctrine of selection demands all this and even more, and if we 
find some difficulty in realising it, that may be attributed to the fact that 
we have not absorbed these ideas with our mother's milk. Enunciated 
little more than ten years ago, they cannot be expected to have made 
much way in the minds of those whose youth was indoctrinated in the 
time-honoured and then all sufficient assumption of special creations. 
We ought, however, to find no serious fault with our grandfathers or 
fathers because they failed to teach us that which they could not possibly 
elaborate from the scanty and ill-arranged materials at their disposal. 
A fairer prospect opens to the rising generation. Every boy at school 
beg^s now, or should beg^in, with new conceptionB of natural laws, vague 
at first, perhaps, but certain to take definite form as he advances towards 
manhood. Those who are entrusted mth his education may consider it 
their duty to withhold this knowledge from him and leave him half a 
century behind his age. Then he will be crippled for life among his 
fellows, beaten in every contest with his compeers, and set aside as an 
intellectual fossil — all his innate capacity strangled at its birth. In 
middle age, released from the dominion of a narrow education, he may 
look timidly into books which were to him *' banned and barred forbidden 
fare,'' and in his stunted mind may arise a dim perception of his condition 
as an intellectual outcast, followed by inevitable condemnation of his, 
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albeit oonsoientioas, pastoTs and masters. He lias been beaten in every 
oompetition, beoanse he has entered it nnprorided with those weapons of 
thought with whioh his more fortunate oompetltors were armed, though 
be may have been as oompetent to wield them with effect. Even where 
tiiere is a disposition to entertain reoent biological yiews, they are most 
imperfectly apprehended, and every oondnsion founded by the learner 
upon an inefficient statement of these views is necessarily faUacions. 
Among the fashionable crowds who flock to hear Professor Hnzley and 
other exponents of modem scientific doctrines, a very small percentage 
indeed carry away any substantial knowledge of the subject, while the 
majority leave the presence of this admirable lecturer with minds in a 
state of hopeless confusion. Professor Huxley's strength is wasted on 
crowds untrained in modes of thought quite unfamiliar to them, and 
th^y return to their homes with the conviction that they are glorified 
descendants in a direct line of one or other of the species of apes in the 
Zoological Gardens — ^the most popular, perhaps, of the host of delusions 
which have grown out of misapprehensions of the derivative hypothesis. 
The heads of the family, excellent people, no doubt, and often highly 
educated in other directions, turn out their budget of mixed ideas, and 
propound their garbled version of Professor Huxley's arguments for the 
benefit of the young folk, and in half an hour the condusion is established 
that the great lights of science are extremely clever deceivers — dangerous 
men dealing with subversive doctrines. Taking up their morning paper, 
they find their opinions verified by a report of the lecture, written in a 
tremendous hurry by a gentleman no better qualified than themselves to 
condense the results of comparative anatomy and physiology, with the 
deductions from them, into a short, ''pithy" paragraph. The report, 
touched up and neatly rounded to make it '* readable," goes to the world 
as an exposition of the professor's utterances, not a feature of which he 
himself could recognise in its newspaper dress. Misapprehending the 
subject themselves, and being led into further confusion of ideas by the 
daily paper in which they repose implicit confidence, the heads of the 
family place their veto upon all literature even slightly tinged with the 
advanced doctrines, and the children, rightly trusting for guidance to 
their superiors, accept a judgment founded so unfortunately. An elder 
son comes home from a public school, or a daughter, perhaps, from one 
of the profinrassive establishments where young ladies are trained on the 
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lines of higher ednoation for women, and aepirationB, unknown to oar 
grandmothers, bnm in fair young breasts, where visions of the diploma 
of M.D., or of being adjudged equal to the fourth wrangler in the 
mathematioal tripos, float before minds consoiouB of their nasoent strength. 
Then the new culture is brought into oomparison — happily if not into 
collision — with the old, and, unless both parties in the little state are 
prepared to assume a kindly attitude towards their respeotiYe differences, 
internecine conflict of opinion takes place. Hence it seems impossible 
that modem yiews of biological relationships and the principles from 
which they arise can be rendered "popular" — i.e., made a substantial 
part of the knowledge of the generation now in the middle of its term of 
life, notwithstanding the dearest exposition on the part of lecturers who 
have come from the serious work of their dasB-rooms to dally lightly and 
pleasantly with Nature, for the edification of an audience which is not 
for a moment in earnest, and only deludes itself with the belief that it 
has entered the charmed circle of the sciences. 

The possession of weapons and the ability and will to use them with 
effect are not the sole determining causes of the female's choice. Victory 
alone will not win her, otherwise there could be no object in the exhibi- 
tion of his beauty or vocal powers by her suitor. Although both sexes of 
a genus have been subjected to like conditions of life and have very 
similar habits, the male, when there is any difference, has undergone far 
greater modification than the female throughout the group, which, there- 
fore, cannot be attributed to the action of external circumstances, for 
both have shared these influences in the same degree for generations 
past. Nothing, then, in the character of the food or climate can be held 
to account for sexual differences, since these conditions must have 
operated with equal force upon both sexes. In the great gallinaceous 
group there is a strong family likeness among the females of different 
species, while the males present a great variety of plumage, and this 
seems to be the case with every group in which the males and females 
differ from each other, either permanently or during the short period of 
courtship. If the law of transmission had affected both sexes equally, 
and there had been a tendency to transmit the conspicuous male plumage 
to all the young, the law of natural selection may have intervened, and 
those females which partook too largely of the male character may have 
been exposed to greater danger in the nesting season, and have thus been 
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extingniiahed, leaving no progeny to inherit and farther transmit their 
fatal gift of beauty, bnt the males would incur no greater risk at that 
time than at any other, and the disposition to transmit their characters on 
their own side only would become stronger, and at length entirely oblite- 
rate transmission on the female side. Even in cases where, as we may 
reasonably presume, an inconspicuous upper plumage is shared equally 
by the male and female, for the purpose of protection from their enemies, 
the former is usually ornamented in some way on the lower surface of 
his body, and he evinces his consciousness of this by placing himself in 
attitudes designed to exhibit his charms, always displaying the decorated 
feathers which, from their position, cannot be done without considerable 
effort. The king lory (Ajfyrosmictus scojmlatus), now so well known in 
English aviaries, and valued on account of the beautiful scarlet breast of 
the male, takes the utmost trouble to show himself oS to his obscure 
partner, whose prevailing colour is a dead green, far less bright than 
his, while she has little of his scarlet livery. The courtship of a pair of 
these birds was one of the most interesting sights I ever witnessed in 
Australia. They are shy birds at all times, and more difficult still to 
approach when paired, but a couple of them voluntarily gave me an 
opportunity of seeing their love-making which I might have sought for in 
vain. Lying on the bank of a small lagoon surrounded by trees, and 
watching the cork attached to my hand fishing line, meanwhile attentive 
to the multitudinous murmurs of the forest, the distant whistle of a king 
lory running smoothly down the scale fell upon my ear. In a few minutes 
he flew on to a tree well within range of the binocular, and shortly after- 
wards a female joined him in answer to his call. The swain was ardent, 
the damsel coy ; they flitted from branch to branch, and whenever she 
perched he circled round her, threw /himself underneath the branch, and 
swung to and fro with outspread wings, displaying the full glory of his 
scarlet breast. In every movement, whether on the wing or swaying at 
the end of a bough, he studied to present in the most effective manner 
the brilliant adornments of his plumage to the doubtless gratified eye of 
the object of his attentions, who, nevertheless, expressed in her outward 
demeanour no emotion or appreciation of all this elaborate effort of the 
male to render himself agreeable to her. But this comparative passivity 
of the female may be observed even in the higher mammals, yet no one 
would conclude that she does not perceive the attentions bestowed upon 
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her and is not impressed by the gallantry and beauty of her suitor. I do 
not think it possible for anyone who had seen this little episode in bird 
life to have resisted the condlusion that the male was consoious of his 
beautiful breast, and that he adopted the best method of showing it by 
swinging himself beneath the branch, whence the female could look down 
and admire the display. If we compare this with the behayiour of an 
Argnis pheasant in courtship, the same consciousness of the position of 
the ornamented feathers is apparent. The king lory, ornamented chiefly 
on his breast, must turn that part of his body to view, but the decora- 
tions of the pheasant, being on the upper surface, need a different 
method of exhibition. Mr. W. B. Tegetmeier, F.Z.S., in his excellent 
work, " Pheasants for Coverts and Aviaries," says : *' The great peculiarity 
of this genus {A, ffigo^Bus) is that the secondary flight feathers of the 
wings are excessively enlarged and lengthened, being in the males double 
the length of the primaries, and covered on the outer webs with the 
singular ocellated spots from whence the bird derives its name. In the 
male also the two central tail feathers are extremely elongated, and 
project in a very singular manner beyond the others. . . . Its long and 
broad secondary feathers are covered in their entire length by a row of 
large eye-like spots, closely imitating half globes." The female has none 
of this. " When the male Argus struts before her, he raises his wings, 
expanding them to the uttermost, so as to display the entire series of 
ocellated spots with which the secondary quills are covered." No verbal 
description can convey an idea of the manner of this display, but I would 
refer the reader to Mr. T. W. Wood's lifelike drawing in the Field, of 
March 28, 1874, where it will be seen how sedulously the bird presents 
only the ornamented part of his plumage, by raising his wings and spread- 
ing these two elegant fans in the sight of the female. Every true lover of 
nature will be disposed to thank Mr. Wood for this beautiful study of an 
extremely difficult subject, combining, as it does, the critical observation 
of a naturalist with the skill of an expert artist. 
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CHAPTER IV. 

Physiology — High Temperature of Blood, and Rapid Develop^ 
ment — The Senses — Taste and Smell — Sight — Hearing — 
Vocal Organs — Mimicry — Song. 

BiBDS present some very remarkable physiologfioal oharaoteristioB. The 
yessel of life is always at the boiling point in comparison with that of 
reptiles, and at a much higher temperatnre than in any ynammal, and, 
notwithstanding the close correspondence in many anatomical points 
between birds and reptiles, they are, physiologically, very wide asnnder. 
Bnt it is a singular fact that birds and insects have something in common 
here. Contrary to what might be expected, the lungs of a bird are by 
no means large, nor so minntely snbdiyided as those of nuunmals ; bnt 
the respiratory system being extended into the abdominal and thoraoio 
oayitles, into spaces between the muscles, beneath the skin, and generally 
also into the larger bones themselves, an immense surface is offered to 
the action of the air on the blood. Both with birds and insects the 
violent muscular exertion of flight is likely to interfere with the freedom 
of respiration, and the air sacs distributed among the tissues of both 
these classes probably serve as reservoirs of the aerating force, as the 
"maintaining action" of a watch governs and distributes with regu- 
larity the power supplied by the mainspring. A well known case illus- 
trates this freedom of conmiunication between the lungs and distant 
parts of the body. An albatross having been shot and the humerus 
broken, when it was attempted to kill the bird by compressing its wind- 
pipe respiration was carried on through the hole in the broken bone. 

The rigidity of a large part of the vertebral column, the broad and 
long breast bone, and the union of the ribs with the latter by bone 
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instead of by cartilage, render the chest a very strong and inflexible 
*' air box," to whose sides, moreover, the lungs are firmly attached, bat 
the elasticity of these organs compensates for the rigidity of the case in 
which they are inclosed, filling it completely and being distended by air, 
until the great mass of muscles snrronnding it eomes into play, and 
expels the vitiated air which has done its work of oxygenating the blood 
in the Inngs and air passages. . The acts of inspiration and expiration 
follow each other with great rapidity during excitement or exertion, as 
may be seen if we observe a bird after fluttering about in its cage, or 
when making desperate efforts to escape from the hand. Birds, indeed, 
not only require a larger supply of air than any other animals, but are 
more easily killed by the vitiated products of respiration. Thus, if a bird 
be placed in a given quantity of air in a closed vessel until it dies, and 
a mouse is then introduced into the chamber, the latter will survive for 
a short period only, but a frog will exist for hours in a medium which has 
become so much charged with carbonic anhydride as to destroy the 
others. From these facts we should be apt to conclude that birds would 
not be able to endure the rarefled atmosphere at great elevations ; but 
this does not seem to be the case, for one of several pig^ns, taken up 
in a balloon by Messrs. Glaisher and Coxwell to a height of six and a half 
miles, survived the ordeal, though Mr. Glaisher became insensible and 
Mr. Coxwell lost the use of his limbs, the temperature at the time being 
12deg. below zero. We know that certain vulturine and aquiline birds 
habitually soar at great elevations, and they have crossed the field of 
view of powerful astronomical telescopes, whence their height above the 
earth has been calculated from their apparent size to be five or six miles, 
this being the limit of human endurance. Among other functions of the 
air sacs in connection with the respiratory system, they diminish the 
specific gravity of the body, and, in some species at all events, appear 
to be concerned in the production of certain sounds, and the extra- 
ordinary acrobatic performances of tumbler pigeons have been said to 
depend on the bird's power of suddenly driving back the air from the sac 
between the clavicles, which has the effect of throwing the centre of 
gravity forward, and causing the bird to lose its balance for an instant 
and turn a somersault. This amusing action is, in any case, entirely 
voluntary. 
The temperature of the blood, ranging from lOOdeg. to 112deg. in the 
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galls and swallows respeotiyely, wonld be liable to fatal diminution at 
great altitndes, and in Arctic regions, were not the bird clothed with 
the most perfect non-oondnotor, its featliers, which at once prevent the 
abstraction of heat by the most searching cold and shield the animal 
from the intense rays of a tropical snn. Observations on domesticated 
birds prove that the temperature of the body undergoes a distinct 
increase at the period of incubation, whence this may be inferred to be 
usual with all the members of the class, except those which delegate 
the care of their future offspring to a foster-mother, and those which 
bury their eggs in mounds of decaying veg^etable matter and leave them 
to be hatched by the heat evolved in the process of fermentation. 

This hot condition of the blood is accompanied, too, in many instances, 
by a most extraordinary rapidity of development. The young bird, 
indeed, is brought up in a hothouse and forced into early maturity. One 
month after the extrusion of the e^ from the body of the female there 
springy, as it were, suddenly into existence a duckling fully equipped 
for gritting its living. It can swim and dive with ease, though wholly 
untutored, and half an hour after it has left the shell we see it scuffling 
along in chase of flies on the surface of the water. What marvellous 
organic changes have taken place in that short month, to transform a 
mass of senseless albumen into this complicated structure of bones, 
muscles, nerves, and blood vessels -^into a sentient being furnished with 
the most delicate perceptions, and even endowed with some of the mental 
faculties of its parents, inherited directly from them, and not the result 
of its own experience of an existence which has but just dawned upon it. 
Again, with many arboreal birds, some three months suffice to produce 
from the ^'g% a creature so fully matured that it is ready to accompany 
its fellows over pathless oceans and continents. Although there is a 
gfreat difference in the condition of birds when first hatched, their 
subsequent development is always very rapid. In one large section the 
young are bom blind, naked, and unable to feed themselves, while in the 
other the chicks lead an almost independent existence from the moment 
they cast off the shell, returning, however, for some time to the mother 
to be brooded at night; but almost all are sexually mature within a 
year. 

That important organ, the brain, a simple structure devoid of the 
convolutions to be found in mammals, bears, nevertheless, in some 
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gpedeB, a far larger proportion to the body than in man himaelf , and 
shows a marked advance on the same organ in the lower reptilian order, 
oorresponding with a vastly superior intelligence ; for it is impossible to 
regard the nest of a common oha£Snch, so beantifally impacted with 
lichens, or the ingenuity displayed by the tailor birds in weaving leaves 
together to form a cradle for their young, without attributing to birds a 
talent for construction almost worthy of the name of genius. 

Since birds are not provided, like the higher animals, with a large 
vascular surface in connection with the nostrils, their sense of smell 
cannot be very acute, and this is borne out by their habits, the best 
observers inclining to the opinion that the eye is the guide to food even 
with those species which subsist on carrion. Neither is the usually homy 
tongue and palate at all suggestive of a highly developed sense of taste, 
although in some instances, for example, the brush-tongued parrots, 
considerable tactile sensibility must reside in the fleshy tongue, and it 
becomes an organ of prehension in the woodpeckers. 

The eye, as befits its importance in the economy, is usually very large, 
and placed at the side of the head (except in the nocturnal birds of 
prey, where it commands a view on. all sides) j consequentiy one eye at 
a time only is directed upon an object, and, owing to the great power of 
"focussing" due to the striated muscular fibres, the bird is, no doubt, 
capable of keeping one eye on its insect prey in the crevices of the bark 
of a tree, and the other on the man approaching with his gun, and of 
forming a perfectiy distinct optical image of both. Were man to be 
endowed with the power of flight and attempt to make use of it, h» 
would inevitably dash himself against trees and houses if he endeavoured 
to steer at all closely between them, for his eyo would be incapable of 
accommodating itself to the rapidly changing distance between himself 
and these objects. In a state of nature, however, birds never come into- 
coUision with trees, nor, so far as I have been able to notice, with any of 
their own kind, though thousands of them may be circling in the air 
together. While shooting among the '*tea tree" swamps in Australia I 
have often admired the skilful manner in which a score of ducks will 
steer through the dense foliage and branches of these swamp forests, 
when flushed from a pool and flurried by the discharge of a double- 
barrelled 10 bore. The tips of the wings may touch a leaf here and 
there, but the birds dart through the narrowest openings unharmed. 
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Duing the antnmiial gathenxigB of the swallow fomily, when there miiBt 
be a large proportion of young and oomparatiyely inexperienced birds, 
the air is crowded with them as they wheel and circle aronnd buildings, 
yet they ayoid eadh other and fly as freely in the crowd as if each 
indiridoal had the whole space to itself. That collisions sometimes take 
place appears from the letter of a correspondent of the J^ld, who 
described such an event. Two snipe rose in front of the observer, 
suddenly mshed together, and fell to the earth stunned by the shook. 
Numbers of small birds are also killed in flying against telegraph wires, 
windows, and the lanterns of lighthouses ; but these artificial structures 
must necessarily be deceptive. In addition to the upper and lower 
eyelids, a third, called the '* nictitating membrane," lies on the inner 
side of the eye, and is drawn obliquely across the eyeball towards the 
outer side at will. If we look attentively into our own eye in a mirror, 
we shall see on the side nearest our nose a small wrinkled membrane, over 
which our muscles have no control, the rudiment of that i^ch is so fully 
developed in the bird, and shared by some reptiles, amphibians, and 
fishes, and even by the lower orders of mammalfl in various degrees. 
The office of this membrane seems to be to dear the eyeball of dust, to 
distribute the secretion from the lachrymal gland over it, and to protect 
it from an excess of light. The ring of bony plates in the hard outer 
coat of the eyeball has been already referred to as a peculiarity now 
confined to the bird class, though it was present in some fossil reptilian 
forms, and another peculiarity is the "pecten," a membrane situated 
behind the lens, the use of which has not been satisfactorily explained. 
Undoubtedly the eye is the most important and commanding organ of 
sense, combining in itself the properties of a microscope and a telescope, 
an instnmient adjustable with the greatest facility and rapidity to the 
nearest, as well as the most distant objects, and adapted for nocturnal 
and diurnal use, according to the habits of the species. 

It may be doubtful whether birds as a class are distinguished by a very 
acute sense of hearing, but it seems probable that some species have 
this sense highly developed for particular purposes. The cartilaginous 
external ear, which in the higher animalfl serves as a collector of sound, 
does not exist as such in birds, being represented by a circlet of feathers, 
like those possessed by the ostrich, bustard, and some owls, capable of 
being erected or depressed, and by a muscular membranous valve in the 
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nootnmal birds, which is obvioiuly the ooimterpart of the external ear 
of mamTnalB ; the cochlea is also a more limple chamber, nearly straight, 
instead of taking the spiral form, as in the higher yertebrates. The 
presumption, then, from the general stmctnre of the organ, wonld be 
against it as a yery perfect instmment of hearing ; but we cannot forget 
the wonderfnl yooal powers of birds, their discrimination of sounds, and 
the acoarate imitation of them, both natural and artificial. These traits 
indicate a high appreciation of the quality and character of sound, 
however much birds may be otherwise deficient. Nocturnal birds, whose 
eyes are not well fitted for warning them of danger, are easily approached 
in daylight, whence it might be inferred either that they do not hear 
the intruder, or that they trust to the gloom of their retreat for conceal- 
ment from observation. So long as a vulture or an eagle can hear suffi- 
ciently well to distinguish his mate's cry, there does not appear to be any 
further need of this sense, for, perched on some inaccessible height, he 
fears not the approach of a stealthy foe, and his living is gained by the 
piercing eye and the untiring wing. Still, humbler members of the class 
may depend very much upon the sense of hearing for obtaining their 
food. On this subject a communication by Mr. G. J. Bomanes to JVaturv 
is both interesting and important. He says : "I do not know whether 
ornithologists are acquainted with the peculiar manner in which curlews 
frequently obtain their food on sandy flats which have been left bare by 
the tide. The birds force their long bills into the wet sand as far as the 
nostrils and then again withdraw them, leaving a small hole, which, when 
probed, is found to be only just large enough to have taken in the biU. 
The animal, therefore, can only have made a single prolonged push 
without adding any lateral or exploring movements of the bill, as birds 
which feed in mud may be observed to do. Now, it cannot be supposed 
that curlews adopt this mode of feeding without obtaining from it some 
degree of profit. Neither can it be supposed that they make their 
thrusts into the sand at random ; for, their bills being so pointed and 
slender, the birds would have to make a vast number of ineffectual 
thrusts before they happened to hit on a worm or other edible object. 
The question, therefore, is, How do the birds know the precise spots 
where their victims lie buried in the sand P That this knowledge is not 
derived by sight I am quite sure, for I have repeatedly observed innu- 
merable curlew marks of the kind described occurring on tracts of sand, 
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whiob, in Tirtne of their high lerel, presexited a perfectly smooth and 
uniform inrfaoe. I can, therefore, only sappose that the birds are gnided 
in their probings by their sense of hearing. Doubtless, it is difficult to 
believe that this sense is so delicate and precise as to enable the cnrlew 
to peroeiye so exceedingly slight a sound as that which must be caused by 
the moTement, say, of a small worm at a distance of lOin. or 12in. from 
the surface of the sand, and at the same time to localise the exact spot 
beneath the surface from which so slight a sound proceeds. I cannot 
see, howerer, that any other explanation is open, and perhaps the one 
offered may not seem so incredible when we remember the case of the 
thrush. No one, I think, can observe this bird feeding and doubt that 
it finds its worms and grubs almost exclusively by the sense of hearing. 
And if the distance which it runs between successive pauses for listening 
represents — as we cannot but suppose it must — ^the diameter of the circle 
within which this bird is able to hear the movements of a worm, I think 
that the hypothesis I have just advanced with regard to the curlew ceases 
to be improbable." 

Dr. A. Leith Adams confirms the above opinion by the following : " The 
sense of hearing is, doubtless, of much assistance in discovering the food 
of the Bcansores, to wit, woodpeckers, creepers, wrynecks, and the like, 
which feed on insects. On one occasion, in a Canadian forest, whilst 
seated dose to a rotting pine trunk, I heard distinct scratchings in the 
interior, as if mice were nibbling the wood; and, on splitting open the 
trunk, numerous white larvsB of Hi/lesintcto (' woodworms') were found, 
busily employed in making their tunnellings throughout the soft substance 
of the decayed wood. Now, while these sounds were audible to human 
ears, it may be fairly believed that they would have been readily detected 
by the woodpecker, which may be often observed to halt suddenly on its 
way up a pine trunk. This ii^ait in the mode of climbing is noticeable 
more or less in all the insectivorous climbers, and appears to me to be 
caused partly by the bird listening for the sounds produced by insects 
either in the bark or in the wood. I noticed this particularly in the case 
of the great black woodpecker (P. j}tZea^<), or Uog-cook,' as it is named 
in Canada. It would suddenly stop on its way up a tree trunk, and after 
remaining perfectly motionless for a short time, commence to attack the 
bark and wood with great vehemence. Everyone who has travelled in 
North American forests will have observed how the excavations made by 
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woodpeokers are often confined to one side of a tree or to particular 
Bitnations ; and not only on decayed parts, but, as in the case of the 
extremely tough cedar (T. occidentaVis), where openings of several inches 
in circumference have been made through several inches of perfectly 
fresh wood, in order to reach the decaying central layers where wood- 
eating beetles deposit their eggs and the animal is matured. Admitting 
that it may have been induced to dig out the insect by tracing the 
external opening inwards, still, in the case of the larve, the wandering 
from its birthplace, and the sounds consequent on the tunnelling process, 
would assuredly be heard by a bird whose ears had been trained to such 
delicate noises through the necessities of its mode of life. I can, there- 
fore, well believe that auscultation is of great service to such birds, and 
also to nocturnal species, in discovering their prey." 

These strong and well enforced arguments foom the habits of birds 
themselves dispose us to attach less weight to the imperfection of the 
auditory apparatus in considering whether this sense plays an important 
part in bird life, as, indeed, the examples quoted seem to prove almost 
conclusively. Punt gunners are notoriously careful to avoid making any 
noise when approaching waterfowl, and we all know what a nuisance a 
talker is when we are beating turnips for partridges; for, of all the 
sounds in creation, that most dreaded by wild animals is the human 
voice, and the birds run out of the field. I cannot but believe waterfowl 
to be endowed with more than ordinary sharpness of hearing. On no 
other hypothesis can I account for too frequent failures in stalking them. 
Even with all the advantage of working up wind to pools, rivers, and 
lagoons which were certain finds, and whose banks rendered it impossible 
for the birds to see a man approaching on hand and knees, they have 
risen without any assignable reason. The cracking of a stick or the 
rustling of leaves, some trifiing sound unattended to by the sportsman, 
may be sufficient indication of danger to these birds. It is clear, how- 
ever, that they cannot always localise the sound. Though the rush of 
wings may have told of the rising multitude, my plan always was to He 
BtUl and trust to the chance of the flight coming over my head, and not 
seldom with a very satisfactory result. This would not happen did the 
birds know whence the sound that had disturbed them came. 

Nothing, it must be confessed, is more wonderful and pleasing than 
the song of a bird, and nothing, on the other hand, more distasteful to 
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our ean than the horah soreainB uttered by some speoieB; yet the 
of a rayen and the gashing melody ponred forth by a night- 
are emitted by vooaL organs in all essentialB identioal. No 
anatomist oonld take npon himself to declare that one should natorally 
oroak and the other smg, while all the oommon songsters belong to 
the same (insessorial) order as the orows, and in this order the organ 
of voice is more complex than in any other, notwithstanding some 
peonliaritieB in the Tocal appaiatos of a few families indnded in other 
orders. It is remarkable, too, that althongh, generally speaking, the 
Btractnre of the organ is alike in both sexes, the male is j^cur exceUence 
the Tocalist and his partner not gifted with the power of song. The few 
exceptions we meet with where the female shares in some degree the 
song of the male, as the robin, lark, bnllfinoh, canary, &o., may be dne to 
sterility — as we know the hens of onr domestic fowls often assume the 
male plumage and other characters, and crow lustily when disease of the 
OTaries has rendered them sexually abortive — and widowed and unmated 
females particularly have been observed to acquire in some degree the 
power of song. In human physiology some parallel oases may be noticed, as 
the growth of hair on the face of the female and the change of voice from 
treble to bass, frequent concomitants of age and some other conditions. 

Without exception, the best songsters are found among the smaller 
species, and these, again, are usually inconspicuous birds, excepting a 
few of the more beautiful finches. The law seems to be that a fine 
plumage is associated with an unmelodious voice and vice versd, though 
not all dull-coloured birds are good singers. At one end of this scale we 
have the nightingale in his sober brown garment, the *' leading tenor " of 
the sylvan concert, and at the other the families of PsiUacidcB, in order 
to appreciate whose vocal powers we need only remain a few minutes in 
that chamber of horrors, the parrots' house at the Zoological Gkurdens. 

Bivalry with other males in the first instance, and afterwards the 
desire to charm the chosen partner, is obviously the stimulus to exertion. 
The period of courtship begins and the advent of the young ends the 
musical display. The " honeymoon," during which the female is sittings 
is enlivened by her mate's strenuous efforts to lighten her fcask with 
his sweet minstrelsy, but the callow brood demands all the attention of 
both parents, and the song ceases for the season. 

In some respects the structure of the organ of voice is far more 
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Qomplex than in xnaoi, who alone of all animalB approaches the bird in 
the compass, yariety, and quality of the sound prodnoed. The notes of 
the human voioe and of other mammals are produced in the larynx at 
the upper end of the trachea, while those of a bird emanate from a larynx 
-—or more properly syrinx — ^placed at the Teiy bottom of the trachea, 
where the two bronchial tubes branch off to their respective lungs, and 
the Tocal ligaments which have such important functions in man, &c.» 
do not exist in birds. The whole of the Toice, as distinct from speech and 
all simply articulate sounds, depends upon these TOcal cords, together 
with the amount of control over them possessed by the indiyidual. 
Stich marvellous command have we over these muscles that an operatic 
prima donna is able to determine their contraction to probably the ten. 
thousandth of an inch. Thus, the larynx of a thoroughly trained vocalist 
of either sex becomes the most perfect as well as the most delightful 
musical instrument, superior in exactitude, flexibility, and tone to any 
artificial structure, and unapproachable by the most accomplished song- 
ster of the grove. The membranous septum and the tympaniform 
membranes situated at the junction of the bronchial tubes with the 
trachea represent, functionally, but not at all structurally, the laryngeal 
cords in man. 

In some cases the trachea assumes a convoluted form, as with the 
wild swan and spoonbill, yet there is nothing very remarkable about the 
voice of the former, and the latter is almost mute. Again, the trachea 
may be imbedded deeply in the breastbone, a peculiarity exhibited by 
the swan, common crane, &c. Whenever any difference exists in the 
trachea, according to sex, the male has the more complicated and better 
developed structure, the Australian painted snipe offering the only 
example in which it is simple in the male, but much convoluted in the 
female, although, strangely enough, the organ for both sexes is simple 
in the Bengal species, which is so like the Australian that they can only 
be distinguished from one another by slight characters. 

There is no difference in the vocal organs of the male and female wild 
duck and its domesticated relations, but the bony labyrinth in the mal- 
lard's trachea, yet the loud quack of the female is answered only by the 
subdued whistling of the male bird. Mr. A. W. Bennett has also pointed 
out that the female (Brommus irroratua) makes a deep hollow guttural 
booming, while the male has no voice beyond a suppressed hiss or croak 
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There are some curions anomalies in what may be termed the artifioial 
Toice of birds — ^the adaptation of their own Toices to the songs of others, 
or to Bonnds made by man or other animals, whether they themselyes 
have a natural song or not. Among the Oorvida are many examples of 
talkers and imitators — ^the raven, magpie, jackdaw, and jay; and the 
faonlty is possessed in a greater or less degree by all the families of 
PHttaoidcB, Moreover, in a state of natore, some spedes imitate with 
considerable focility the notes or calls of many other birds. All bird 
fanciers, too, know how apt a pnpil the bullfinch is in confinement, 
and even the songless sparrow has been tanght some of the notes of the 
linnet. Looking into the beak of the jackdaw, and, again, into that 
of the African grey parrot, we shonld not be disposed to believe, had we 
not heard both of them ntter hnman speech so distinctly, that the 
homy, pointed tongae of the one,, and the ronnded, fleshy tongue of the 
other would allow of the production of the same words. But the sound 
is probably formed in the trachea, and but slightly modified by the 
tongue, though the tongue of a parrot is certainly moved backwards and 
forwards whilst he is speaking. The naturally songless birds are 
generally, I believe, those which imitate the human voice and other 
sounds, the mimicry of the true song birds being limited to more musical 
efforts. The imitator seems to take pleasure in the exercise of his 
faculty of mimicry, and to be quite as ready to give us a specimen of 
his skill in reproducing the sharpening of a saw, or the tuning of a 
violin, as the liquid notes of a fiute. The vulgar assumption that he 
understands the words he uses is, of course, untenable, and is founded 
on the occasional and accidental correspondence between the utterance 
and some circumstances to which, for the moment, it happens to be appro- 
priate. In four cases I have noticed, viz., two cockatoos, an African 
grey parrot, and an Australian lorikeet, the birds had acquired the tone 
of their preceptor's voice so accurately that it was almost impossible to 
determine whether the teacher or the pupil were speaking, and the grey 
parrot had made himself familiar, from his point of observation at a 
window, with the habits of a terrier living on the opposite side of the 
street, and soon acquired all the modifications of barking, whining, and 
howling, with which the dog was accustomed to solicit admission to the 
house, and his angry demonstrations against feline trespassers on his 
domain—the front garden* 
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But the performanoeB of some birds in a wild state are eyen more 
remarkable than those of the recognised " talkers " in confinement. Onr 
common jay has been said, on the best authority, to imitate the bleating 
of a lamb, the mewing of a oat, &c. ; and Yarrell mentions an occasion 
when it simulated the neighing of a horse so exactly that, had he not 
seen the bird in the act of giving Tent to this strange sonnd, he conld not 
have believed the testimony of his ears. The subdued warbling of the 
jay in early spring has been compared to the notes of the greenfinch, 
compounded with scraps of melody from the repertoire of other songsters, 
and on these grounds he has justly earned a title to be considered the 
mocking-bird of English woods. To some extent the black-cap warbler 
appears to be a mimic. When one Ustens to the rapid turns and 
fiourishes of his song it is not at all difficult to find "suggestions " of 
half a dozen other songsters in his performance. Perhaps he is an 
unconscious plagiarist, and, like some popular operatic composers, 
unwittingly embodies in his own minstrelsy airs caught by a too faithful 
memory from greater masters of his art. 

To America must be awarded the palm for excellence in sylvan mimics. 
That admirable natural songster, Mimus poly^lottus, in addition to his 
proper vocal powers, appropriates and renders with astonishing fidelity 
the songs, calls, and screams of every other co-tenant of his native woods, 
and when he establishes himself near human habitations he is impelled 
by his mimetic g^enius to imitate every sonnd proceeding from a form- 
yard, factory, or mill. It is not enough that he should reproduce faith- 
fully a hundred woodland voices ; but the grunting of pigs, the lowing of 
oxen, the crowing of cocks, the heavy thud of the thresher's fiail, the 
whirring of millstones, the clicking of the stonemason's chisel, and the 
manifold accompaniments of human labour, stimulate in the breast of 
this thrush-like mocking bird an irresistible impulse to add them to his 
collection of vocal accomplishments. That must, indeed, be a wonderful 
organ which is competent to produce so great a variety of sounds, and 
were any human being so endowed, we should rate very highly the mental 
faculties of attention and discrimination evinced in such strange imitative 
powers. Wilson, always critically observant and lovingly enthusiastic 
as the student of the birds of his adopted country, thus describes the 
song: ''In measure and accent he faithfully follo?ns his originals; in 
force and sweetness of expression he greatly improves upon them. In his 
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native giOTes, momited on fhe top of a tall bnah or half-grown tree, in 
the dawn of dewy morning, while the woods are already tooiJ with a 
mnltitade of warblers, his admirable song rises pre-eminent over every 
other oompetitor. The ear can listen to his mnsio alone, to whioh that 
of all birds seems a mere aocompaniment. Neither is this strain alto- 
gether imitative. His own native notes, which are easily distinguishable 
by snoh as are well aoqnainted with those of onr various song birds, 
are fnll and bold, and varied seemingly beyond all limit. They consist 
of short expressions of two or three, or at the most fonr or six syllables, 
generally interspersed with intonations, and all of them uttered with 
great emphasis and rapidity, and continued with unabated ardour for 
half an hour or an hour at a time. While thus exerting himself, a 
bystander destitute of sight would suppose that the whole feathered tribe 
had assembled on a trial of skill, each striving to produce his utmost 
eifect, so perfect are his imitations. Even birds themselves are imposed 
nxKm by this admirable mimic, and are decoyed by the fancied calls of 
their mates, or dive with precipitation into the depths of thickets at the 
scream of what they suppose to be the sparrowhawk." 

An instance of the disposition to imitate musical sounds is given by 
Dureau de la Malle, who mentions the successful efforts of some wild 
blackbirds in his garden to acquire a republican air which he had taught 
to a caged bird in his possession. Yarrell says the skylark often 
imitates the note of the ringed plover in places where the latter 
associates much with the former, and Dr. Crichton gave some time ago, 
in the pages of Nature, the following interesting account of the mimetic 
habit in a British species : '* Two or three years ago, in accordance with 
our practice of encouraging birds to become denizens of the grounds, we 
put up a few boxes for starlings, fmd one of these was placed on the 
window sill of the writer's bedroom. Two years ago one of these birds 
took possession of the aforesaid box. Every morning for two or three 
hours he perched himself on an iron railing within two feet of the 
window, and there executed a comic medley with all the precision and 
effects of a finished artiste. The attention of the writer was first called 
to this extraordinary performance by having his window every morning 
surrounded by what appeared to be a general assembly of the whole 
tribe of aves, wild and tame. The quacking of the dnek, the screech 
of the lapwing, the eerie notes of the moorland plover, and many others 
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were imitated with a preoision worthy of Mimoe himself. He faUed, 
howerer, to aeonre a mate for that year ; last year he was more sno« 
oessfol. He revisited in spring his former cottage, and brought a mate 
with him. The nsnal family arrangements were made with the greatest 
oare and despatch, when in dne time a brood of yonng lingnists made 
their appearance. During the hatching season our linguistic friend eyery 
mozniDg at dawn resumed his perch within 3ft. of my bed, and for two 
or three hours he repeated his extraordinary performance. The birds 
imitated always with the greatest precision are the hen, duck, goose, 
lapwing, ploTcr, heron, and gruU. The song or whistle of many small 
birds is also imitated. The only human note Imitated is the whistle of 
the boy. This is frequently heard. It always begins on the same pitch, 
and passes downward through a major third, malring a beautiful musical 
cnrre. He is gradually adding to his Tocabulary. During twelTC months 
he has certainly added the cry of the heron, the gabble of the goose 
and the cackle of the hen." Mr. J. S. Thomson giyes another instance : 
*' The first thing which attracted my attention was hearing the cry of 
a blackbird in distress, and, on looking round, the only bird to be seen 
was a solitary starling, which, when I first obserred it, was uttering its 
own note ; but almost immediately thereafter it beg^an to whistle loudly 
in imitation of the blackbird. After this, for the space of about half an 
hour, it kept up a constant succession of notes in mimicry of the 
chaffinch and sparrow, always, however, using its own note for the space 
of about half a minute between each change." To these may be added 
some apparently well authenticated cases in which starlings have caught 
up the names of persons which they have heard repeated frequently in 
the neighbourhood of houses. 

By what means do birds acquire the song of their own species? 
Had the parents eyer been observed in the act of instructing their young, 
it would still be a subject of wonder that the pupils should have profited 
so well by the tuition given them as to be prepared to attract by their 
nuptial calls the partner of their domestic felicity in less than a year 
after they had left the nest. Even when only one brood is reared in the 
season, the association between parents and young ceases as soon as the 
latter are in a condition to provide for themselves, and the separation is 
effected absolutely and much sooner when the parents take upon them« 
selves the burden of a second family. The song ending, as a rule, with 
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the birth of the yonng, they can rarely hear it until they are also equipped 
for the matrimonial oampaifirn, bnt we cannot suppose the oocks of last 
season capable of imitating immediately the strains of their elders, 
hearing them for the first time when males of all ages are seeking 
partners, and can only win them by vocal riyalry. This should be more 
especially true in the case of migratory species. Young nightingales, 
for instance, never hear the paternal song in the land of their birth 
except when, owing to loss of the first brood, some bereaved parents 
raise a second, and the male resumes his song for a time. 

If migrants habitually sang in their winter quarters, whither the young^ 
accompany them, opportunities would be given, but this is prevented by 
the almost universal cessation of musical efforts as soon as the allotted 
task of reproduction has been accomplished. The few individuals among 
thrushes, robins, &c., who sing in the winter, probably either because 
they failed to find mates during the season or had lost them before the 
&mily was reared, their sexual and parental instincts consequently 
remaining ungratified, must be wholly insufficient to aftord the requisite 
tuition for all the young males of the previous summer. The case ia 
veiy different in respect to the ordinary calls, danger signals, and means 
of communication in daily use, for these, being uttered at all seasons, 
and the young and old associating together, every opportunity is pre- 
sented for acquiring them. Since, then, there is no evidence that the 
song is actually taught by the old birds in a direct and systematio 
manner, and the chances of picking it up from occasional singers out of 
season are so very small, we are driven to the conclusion that the habit 
of each species of singing in a particular way is ''instinctive." I use 
this most unsatisfactory term under protest, as one which has for a long 
time served as a shabby doak for our ignorance of the real nature of 
actions performed by animals independently of previous instruction or 
experience. * ' Inherited habit, ' ' the designation under which these actions 
are now grouped, has the advantage of conveying a definite idea, how- 
ever bold an assumption it may involve. As I shall have an oppor* 
tunity of discussing this on another occasion, it is enough for the present 
to apply it to the case in point. On this view each young bird is bom 
with an unconscious tendency to reproduce exactly the same notes, in 
the same key, with the same rhythmical expression as has been done by 
his ancestors for countless generations ; that, in fact, he is " the heir of 
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all fhe ages " to fhe gift of song. Some obseryerfl, it is true, have 
dedared the song of the first year to be distixiotlj inferior to that of the 
same bird in the second or third year. I haye not the knowledge 
neoessary to enable me either to support or impngn this statement, 
which, of conrse, inyolves the inference that experience and practice 
exert a marked influence on the performance, which, therefore, is not 
entirely inherited ; but, granting the facts, the comparatiTe imperfection 
may be due to retarded development in individuals or other physiological 
conditions. The whole question of inheritance seems, however, to be 
settled by the case of wild birds taken from the nest, who, when they 
have attained sexual maturity and would, if in a state of freedom, be 
seeking mates, give forth the song peculiar to their species. Notwith- 
standing, then, some strange exceptions, in which young birds reared 
from the ef^ by a different species have acquired the notes of their 
foster parents, like produces like as surely in voice as in feather. 



CHAPTER V. 

DevilopmerU of the Emhryo^^Abnomuxl Eggs — Structure of the 

Egg — IncuJbation and NicUfication, 

Thb deyelopment of the embryo has always been the sabjeot of mizmte 
attention on the part of physiologiBtB, and among the warm-blooded rerte- 
brata the bird has ooonpied a prominent place in investigation, owing 
to the nnmerouB examinations it is possible to make at every stage of the 
process from the first appearance of the egg to the liberation of the 
yonng. Within that carbonate of lime enyelope lies the possibility of an 
organism so complex and beantifnl that its development shonld presu- 
mably occupy a long period. While the human embryo is nine months 
in passing from the ovum stage to the birth of the young, — and with 
some mammals, as the elephant, twenty months, — ^twenty-one days may 
suf&oe for the production of a bird ready prepared to take its part in the 
battle of life. Moreover, the f ostus of the mammal is directly connected 
with the parent, and receives from her all the nutriment necessary to its 
growth during gestation ; but the bird embryo entirely subsists on the 
material included with it in the shell, deriving nothing whatever from the 
parent but heat. Notwithstanding this, the bird frequently makes its 
appearance in a condition of activity and strength, compared with which 
the young of the higher animalB are absolutely helpless. 

The starting point of all animals on the way to conscious existenoe 
seems to be the same. First, we have the nearly identical f onale oeQ, 
the access to it of the male germ oell, then segmentation under various 
phases, the development of blood vessels, separation into the nudei of 
organs, appearance of limbs, and so on, until the embryo diverges from 
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the general to the special form, and beoomes a mammal, reptile, or bird. 
Daring the process, as Dr. Charles Darwin has observed, we may look 
at the embryo " as a picture more or less obsoored of the progenitor, 
either in its adnlt or larval state, of all the members of the same great 
class." The " pictnre," however, it must be confessed, is more distinct 
in the lower than in the higher forms of life, and in the reptile and the 
bird has some very remarkable points of correspondence. 

In the female bird the left ovary and left oviduct alone possess complete 
functional development, the corresponding organs of the right side being 
always reduced to an atrophied condition or a mere rudiment, so that 
the whole task of reproduction is thrown upon the left side. In the 
ovarium are elaborated those special cells which eventually become eggs, 
and may contain their due complement of " white " and " yolk,'' though 
no access has been had to the male, in which case they, of course, 
will prove unfertile. There is, then, nothing surprising in the occur- 
rence of eggs ''out of season," which in all probability would not be 
impregnated. 

As the ovum passes down the oviduct it contains at first, included in 
a delicate membrane, the substance which will be the future yolk, and 
around this in its further progress the " white," or albumen, is deposited. 
Finally, the external protective envelope of calcareous matters is added 
in the lower part of the oviduct, from whose walls the necessary 
secretions emanate, and the ^^ is ready to be laid. The familiar occur- 
rence of eggs without shells will, then, obviously be due to some func- 
tional defect, or, more probably, to deficiency of mineral matter in the 
food of the bird. Yolkless eggs, similarly, would appear to be due to 
deficiency in secretion at one part of the oviduot, while the albumen and 
shell material are added in their proper order. It would seem possible 
that wild birds may occasionally lay abnormal eggs, either yolkless, 
double yolked, or unfertilised, as we often find addled eggs in their nests. 
''Double eggs" appear to be comparatively rare, but the following 
instances are well enough attested to place on record : A correspon- 
dent of JVatiire, 27th May, 1880, writes — " The other day, on opening 
an ^g'gy certainly a fine one, I found inside another perfect egg, so far 
as shell and the white part are concerned, but with only a faint streak of 
yellow for ydk. ... I never saw or read of a perfectly formed shell 
inside an ordinary one before." In an issue of the f^ld for June, 1880, 
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it the following : "I send two eggs laid by my wliite Coohin hens. la 
there not something veiy nnasnal in their size and their doable shell, 
and one %gg being inside another? The larger egg was laid last Friday, 
and the hen was fonnd dead in her nest on Sunday morning. I have 
often had similar eggs from white Cochins, bat never one of snoh large 
sise before." 

The editor thus comments on the specimens : ** One was an example of 
one perfect egg within another ; the second was an egg sarroonded by 
an additional membrane and shell. These irregalar prodactions are doe 
to reflex action of the ovidaot, which arises from over-feeding and want 
of safficient exercise." Doable-yolked eggs have, it is asserted, hatched 
ont two healthy chicks, bat where one qaantity of albomen is devoted to 
the noorishment of two embryos, and these as they grow are cramped 
Ib the space osoally devoted to one, no resolt can be anticipated bat the 
deformation or death of the twins. The doable yolk not anfreqaently, 
however, gives rise to a monstrosity indicating the foil development of one 
embryo with portions of the other attached to it, as in a case mentioned 
in 1871, by a correspondent of the JFtaZd, who says : " I have at present 
a yoong cook that has f oar legs ; at first he ased them all, bat now he 
goes on two, the other two stick oat behind, one at each side of the iaiL 
The legs and thighs are perfect, and the hind legs are growing oat of the 
end of the backbone. I have seen birds of the kind taken dead oat of 
the shell, bat never before knew one to live. The bird is in fine health 
and beginning to crow.*' At the Birmingham show, in the same year, a 
oookeiel was exhibited with the feet and tarsi of two additional legs 
growing oat of the side, bat immovable ; and Mr. W. B. Tegetmeier 
onoe batched a chick with a single tarsas and foot growing oat of the 
very end of the romp. 

AHhoogh it has often been asserted that peas, stones, grains of sand, 
seeds, fto., have been foond in the sabstanoe of the egg within the 
shell, a Mttle reflection on the straetore of the generative argans will 
dispose of this falla^. The digestive and genenktive organs having no 
eommonioation with each other at any point of their ooorse, it is inqpos* 
Bible that any foreign body shoold become indnded in an egg- Tlie 
sabstancea mistaken for snoh intraders prove on mieroeoopie eTmmiwatimi 
to be ooagolated dots of blood or serum, which probably have aonn 
from some injoiy to the bird, and in their paBsage throngh the OKgans 
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have become oovered with albumen and abell in the eame manner as 
the yolk. • 

The section of an egsr^ proceeding from the ontside to the centre, shows, 
first, an onter lajer of caloareons matter containing the colonring pig-* 
ment, then the inner layer, both being penetrated by minute canals for' 
the admission of air when the shell is dry. Nert within lies the shell' 
membrane, which is separated at the larger end of the ef^g into a donble 
layer, and indndes a small air space, which increases in size as the egg' 
grows stale, and becomes nnfit for incubation. Immediately in contact 
with the shell membrane is the albumen, or white viscous fluid, and, again,- 
within that, the yitellus, or yolk, containing the germ, inclosed in its 
own membrane, and ligMw than the albumen. The difference in spedfio > 
gravity between the yolk and white is made, by a singular oontriyance, to 
promote the deyelopement of the germ most effectually. From each side 
of the yolk, in the direction of the long axis of the egg^ proceeds a cord of : 
condensed albumen extending towards, but not meeting, the end of the egg* * 
and vulgarly called '* the tread, " under the erroneous impression that it 
represents the influence of the male. Between these cords— one passing 
towards the large and the other towards the small end of the egg — ^the yolk 
is, as it were, slung in the albumen. Thus, while the germinal vesicle on 
the outside of the yolk is prevented from coming into actual contact with ' 
the interior of the shell by its " moorings " in the denser substance of the 
albumen, the lightness of the yolk determines it to float towards the sur- 
face, and the cords allow it to go just so far as is sufficient to keep 
the germ spot always nearer the upper side of the egg, whichever way it 
may be turned on its axis. Consequently, that part of the yolk where . 
the most vital portion is situated remains, in all drcumstances, nearest . 
the source of heat — ^the mother's body. 

In some oases, certainly, one act of fertilisation may be sufficient for all 
the eggs that will be laid in a season, and the period between this and the . 
production of a fertile egg must, in many instances, be very short. After 
the deposition of the first egg of the series, the next and following pass r 
through all the stages in successive intervals of twenty-four hours, or even 
less, and within eight or ten days the hen has drawn from her body a mass ■ 
of albumen, &c., about equal to her own weight ; and if we take as an 
example the wUd duck, her sitting of fifteen eggs will greatly exceed the 
weight of her body — ^implying an enormous strain on the resources of ^ 
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Nature, to be followed by a term of inaotiYity and abstmenoe. At the 
time of inonbation an increase of heat is believed to take plaoe in the 
abdominal region of the ritdng bird, and the oral form of the egg is best 
adapted for receiying it on the largest possible snrfaoe, in aid of which, 
too, the eggs are frequently turned by the hen. Were it not ascer- 
tained beyond all possible doubt, we could hardly credit the extraordi- 
narily rapid changes set up in the egg a few hours affcer it has been 
brought into contact with the requisite degree of heat. By the twenty- 
fifth hour of incubation the form of the yolk has altered, and blood 
Tessels have appeared, and two hours later the heart may be detected, 
while on the third day the eye has become distinct. Subsequently the 
oXiiomiox8f or temporary lung, extends itself round the embryo and comes 
into contact with the air penetrating the shell ; for wherever a process of 
nutrition and growth is going on oxygen must be present and carbonic 
acid must be removed, so that were we to paint or varnish an egg 
destruction of the chick would be the inevitable consequence. On the 
twelfth day feathers have made their appearance, and some time before 
the shell is broken the first feeble chirping of the chick may be heard. 
The erroneous notion that the chick peeks when within the shell in order 
to liberate itself cannot be maintained when its position is considered. 
Curled up, with its neck bent, in so confined a space, the movement must 
be impossible. The prisoner really strikes slightly upwards as it turns 
slowly round in the shell, and, aided by a hard knob on the upper 
mandible, which ultimately disappears, it wears the shell thin in a oiTole 
nearer the large than the small end. A crack taking plaoe, neoesssrily 
extends along the oirde where the shell has been weakened ; the two halves 
aepaxate, and the young gallinaceous bird frequently struggles to its feet 
with one half still attached to its back. At this final stage of the 
young bi(d*s incarceration, the mother may often be obeerved to help in 
the libeiation of her offspimg by pedkmg away portiooB of the sheD. 
B et we en the young bird about to be released from its shell and tite young 
eerpent whioh hat not yet emerged from the leathery envelq^ that aerves 
the puzpoM of a shell in oviparous reptileB, there is a oniioua point of 
etractozal reaemblance. Just as the ehkk is provided with the hocny 
knob on the upper mandible for wearing its way through the dbeD, the 
youi^r snake is mmilarty foraished with a sharp tooth in front of the mpptt 
jaw, wift whiek It euts the inelosii^ Msibiaiie. In boA 
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Btraotore having fulfilled its temporary offioe disappears — the knob falls 
off from the beak of the bird, and the snake's tooth is shed. 

With the solitary exception of the monnd building mega/podidait all 
birds incubate their eggs more or less continuously. If even the ostrich 
" laid her eggs ui>on the sand of the African desert and allowed them 
to be hatched by the heat of the sun," as we were gravely assured in 
the days of our guileless childhood, the temperature to which they would 
be exx>osed would come dangerously near the coagulating point of 
albumen, and cooking might take the place of hatching. The special 
virtues claimed for the body of a hen covering her eggs have been 
entirely disposed of by the new forms of " incubators," whose work is 
done as efficiently as in the natural way, if not more so, provided 
ordinary care be exercised in the selection of fertilised eggs. We may 
well doubt whether the female has any "instinctive " idea of the length of 
time it behoves her to sit, when we find a gallinaceous bird dheerfnlly 
prolonging her task for six or seven days beyond the period necessary 
to the developement of her own young, as in the case of a domestic fowl 
sitting on ducks' eggs. She has been persuaded, too, to leave her nest 
within a few days of beginning to sit, and to walk off with some young 
chickens which had been introduced to her, as contentedly as though 
they had been brought into the world by her own exertions. 

Looking broadly at the subject of incubation and nidification, we 
cannot but observe the uncertainty and imperfection of the mental 
impulses concerned in this most important business. The foster mother 
of the common cuckoo is not perfect enough in her instinct to discover 
that a stranger egg has been deposited in her nest, nor does she show any 
surprise when the young monster she has reared throws her own brood 
out of the cradle it has usurped. But there are also many well authenti- 
cated instances of birds belonging te other orders laying in nests which 
they did not make — an occurrence by no means rare, I believe, among 
partridges and pheasants. 

What extraordinary freaks the American parasitic species indulge in ! 
One, which is usually parasitic, occasionally lays her eggs on the bare 
ground, and hatches them there herself ; another sometimes builds its own 
nest, or appropriates a strange one ; several individuals of a third species 
may club together to build an untidy nest in a most unsuitable position, 
which they never finish and where th^ never lay any eggs. But they 

p2 



212 Zoological Notes. 



win laj fifteen or twen^ eggs in another bird's nest withont oonsidering- 
the impossibility of the foster mother hatching or rearing sudh a large 
number. Among other vagaries thej have a habit of wasting their eggs 
by laying them on the gronnd, and of pecldng holes in the eggs of their 
own species, as well as those of other birds which they may find in a 
nest^ The instinct of the common European onckoo is at least well 
defined, and the object of rearing the yonng with tolerable certainty 
attained ; bat what are we to think of these scatter-brained creatures 
who nerer seem to be certain of anything th^ are about, and must 
often defeat any effort they may make to continue their species by the 
grossest carelessness and stupidity. Not a single definition of *' instinct " 
ever proposed will stand good in the face of these extraordinary pro- 
ceedings of parasitic birds. Had Sir Isaac Newton been aware of these 
and many similar inconsistencies in the mental processes of animals, 
accompanied by conspicuous failure to effect an object so material to 
the existence of a species as the rearing of its young, he would probably 
have hesitated to attribute all the actions of animals to an actuating 
principle derived from the Deity and constantly directing them, while 
conceding to man alone the independent guidance of reason. 

With wild birds, as we have seen, the incubating instinct has passed 
wholly in a few cases, and partially in many, to the male ; but it does 
not appear that domestication ordinarily tends to reverse the habits of 
the sexes. There are, however, some extraordinary examples of perverted 
instinct among our tame poultry, one of which I will give in the words of 
Dr. James Ghde, who communicated it to me some years ago. Did it not 
rest on such unimpeachable testimony, I should have the greatest difficulty 
in entertaining for a moment the belief that a turkey cock had sat the 
whole period, and hatched a sitting of hen's eggrs. The hen turk^ had 
been unfortunate with her brood, and, the cock bird's expectation of a 
family having been disappointed, he took upon himself the task of 
rearing one on his own account. " The turkey cook and hen roosted in 
the ducks' house, which was always locked at night. Since the turkey 
nen returned without chickens he has taken to a nest kept in the ducks* 
house with three sham egfgs. We turned him out of it several times, 
but he always returned to it immediately the door was left open. After 
three weeks I placed six common hens' eggs in a nest some distance from 
the poultry yard. Directly he saw the nest he made a very peculiar 
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noise, stood on the edge of the nest, arranged the eggs to his own satia- 
faotion, and settled on them similar to a broody hen. We plaoed food 
and water within his reach ; he never left the nest by his own accord. 
We took him off for about ten minutes on four different occasions during 
the twenty-one days. Several persons called to see him sitting, nothing 
of the kind ever having been heard of in the neighbourhood. Some of 
the visitors having had the rearing of turkey cocks all their lives were 
very much astonished at the circumstance. On the twen^-first day 
three strong chicks were hatched, two were shell-bound and died soon 
after the turkey cock had liberated them, and the remaining egg was 
bad. I only placed the six eggs under him from mere curiosity, never 
anticipating that he would succeed in hatching them. He is still 
brooding his young family, scratching and calling them equal to any hen, 
and oftentimes gathers chicks from another hen. He is a very handsome 
bird, and about 15 months old." The case is the more extraordinary, 
inasmuch as the assiduous bird belongs to a x>olygamous species. We 
can understand the disposition to share the duty of sitting, arising where 
the male is in constant attendance on his mate, and attached to her alone 
throughout the breeding season ; and the habit might be strengthened 
until it became an instinct and perpetuated in monogamous species, 
among which the males usually partake to a greater or less extent in the 
duty of incubating the eggs, and feeding the female and the young 
brood. We have nothing to show whether polygamy or monogamy is the 
most advantageous to the species in the way of increasing the number of 
individuals. The wild duck has a numerous brood, so has the part- 
ridge, the red grouse, ptarmigan, and Guinea fowl, all of which, in a state 
of nature, are monogamous. Others closely allied to these, the peacock, 
pheasant, capercailzie, and black grouse are polygamous, and also rear 
large broods, while the reeve presents her inconstant mate with only 
four young. Monogamy, indeed, seems to be the prevailing habit in all 
orders of birds, yet comparatively few have many young at each nesting, 
and several only one or two. In domesticating the wild duck and Guinea 
fowl we have artificially established the polygamous habit, but without 
unfavourably influencing the prolificacy of the species ; and cage bird 
fanciers employ a fine male for several females, though in the natural 
state he would be mated for the season to one partner. Thus, domesti- 
cation changes the instinct and leaves the species unaffected. 



214 Zoological Notes. 



Not onlj luiro birds no notion of the period required for hatohing 
thtiff •! fi, bnt th^jr maj be indaoed to prolong the time until worn out 
with littlBf , or to leATO the neet with an alien brood, from eggs nearly 
hfttohed when placed under them, a few daye after they have began 
to lit on their own. In lome few initancei among onr domestio 
poultry the incubating initinot hai been totally obliterated. Surely 
the dlelnolinatlon to perform this absolutely necessary function of 
repvodnctlon must hare been brought about gradually, for it could not 
ooonr among wild gallinaceous birds. When we talk of breeds in which 
the fimales are good Isyers, but not sitters, we do not often reflect on 
the carious physiological problem underlying the familiar experience. 
Here we have a hen laying numbers of fertile eggs, who has lost all desire 
to see » ftoiUy around her, and to whom the force of that impulse* 
which is so strong in other yarieties of the same species, is unknown ! 

The h>Uowt&g singular instance of perrerted maternal instiDoi, giren 
•Mne y«are ago ta the J^Mild» is worth reproducing. In one oomer of 
a elall in a etable waa » Biahma hen, who had been siltiag twenty days, 
Mid in the oOmt a terrier Utoh, wiOi tva pope two days oUL One 
Meniimi ^ ^^tch w%s ^MJld lying out on a aa^ a wmie a taH y tihrowm 
tH the fVMai< hot »way f^tom her yonif* When t^ owasr looked lor 
the «M«e el ^hk eisl el dessriiom» ssmIi to ha 
hMl leH h«MMl aitd Ukna psismiam of «e litter, 
h »»» 4t Nt <^ eN^hkt %e aa tl ttsif weta har oivm 

» t»i ii» t |y s ilt> sl wefeh efateii^ ^he Ihahi^a wgi» fte ksn 
il Mt »l fis hut !!«%> <aai w i wta si l y h ia a th i t eH JH nw dyahs^ Hal 

hflt^wwstlJMilty^<a>iieliiiilW)ry»eKeiiesly 
HaA hMs wmsUmi 

e il tsy »ieM»»»kw» 

^ ^H^^l^ 1^1^.^ tlfcri Tilth :MB^^ ^M^^a^ ^ 
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branch of zoology, remarked ** not only has the common woodcock of 
Europe and equally of continental Asia been repeatedly obserred to 
carry its yonng, but also the small American woodcock, as testified by 
Andnbon and others, though I have not heard of any of the numerous 
and diyersifled species of snipe doing the same. The probability is that 
all the various woodcocks have the same habit of carrying their young, 
which has likewise been observed of different species of Ca/jgfimxilQua,' 
Th^ short and weak legs of all the goatsuckers, or night fars, are very 
far from suggesting the ability to carry anything, but their enormous gape 
would be wide enough to take in either eggs or young with the gpreatest 
ease. Many birds which build in trees occasionally lay their eggs upon 
the earth. I have found eggs of the starling, blackbird, thrush, pied 
wagtail, hedge sparrow, and rook thus '* dropped." These maybe from 
birds whose nests have been taken, or the female may have found it 
imi>os8ible to reach home in time to lay there, but I do not know whether 
these eggs would usually be carried to the nest, though the starling, in 
one instance, at least, has been seen flying over a lawn with an egg in its 
beak, which it put down for a few moments on the fiprass, eventually flying 
off out of sight with it. 

The following extract from a letter from Mr. Keulemans to the Field, 
in 1872, is valuable as coming from so competent and trustworthy an 
observer : " Some birds undoubtedly remove their eggs or the young 
ones, and sometimes the whole nest with its contents. This I have found 
to be the case with the skylark and yellow wagtail, but as both these 
birds breed on the ground the difficulty of removing the nest is not so 
g^at. I have met with two inexplicable cases. In 1862, in the Bois de la 
Cambre, near Brussels, I discovered the nest of a whitethroat containing 
four eggs. About five days afterwards, visiting the same spot, I was as 
much astonished as disappointed to find the nest empty. While I was 
looking around a little bird started from a bush some twenty feet distant, 
and on one of the lower branches of this bush was a very careless 
nest of the whitethroat, with five eggs in it. Being well acquainted with 
the locality, I was certain that no nest of any bird was there at the time 
I discovered the previous one ; besides, with the exception of the first pair 
seen, I never heard another whitethroat in the vicinity. The eggs were 
in a far advanced process of incubation. Another singular case I 
witnessed in Holland. A jenny wren established its home in a slit of 
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A pollard willow, li*lf intido, half oatdde the alit. In pntfciiig mj fingers 
In It I dietinotly felt the eggi ; how many I cannot tell, bnt th^ were in. 
■ide, well conoealed and cold, ahowing that they were not inenbated. 
The following day a friend of mine, in whose garden the scene took 
plaoe, noticed a pair of jenny wrens carrying moss and grass to another 
pollard willow Tery near his honse. On going there we found a half 
flniihed neit, a mass of careleisly interwoven grass and moss, and four 
•ggs on the mould behind these materials. To my great astonishment 
the preTioQily obieryed nest was partly taken away, and no trace of an 
%Jlfl remained. The ikylark and yellow wagtail (and most probably numy 
other kinds of birds breeding on the ground) roll the eggs outside the 
nest and then pnih them forwards with the beak ; bnt the skylark will 
drag the whole nest away, even with the yonng ones in it, if the latter 
Me too yonng to walk. Several times I have found the nest and marked 
the ground, but subsequently, as a rule, had to look elsewhere to find it 
again. Once I saw a male skylark feeding its young, each in a different 
•pot at some distance apart. Having found one of them, some fisMd 
Iwift wete placed round it in order to catch the old bird, yet I did not 
succeed either in capturing the latter or finding the former. After along 
•eavch the young one was re-dieooTered, being then oaxefioUy hidden 
aiMkUg the graes at eosM distance from the limed iwiga. laftarwaxde 
saw the aame old bird diaggiag a yonng one a great waj off by one of 
ill wiufs* T^ next day no tiaoe of t^ yo«ag ^^m ^ he lonnd, bnft tte 
Male wee allemaide esen in a M ea d o w , at twan^ yards' 
tkree ycni« ones, whfebh leete eittu« eleae to eaek oikv in a tnft of 
gtaan. Hew were l^iiy eo wundnetyOy lemored? TIm eld 
jfaw ^ e d tiMM away eimcy time tteif 

IWgvnnftMd 

InHy MMWitNr ier t^ di^pesMen of «• 
**A.e«e^bi j^ttew 

«f lil*tii^teepa»eBJl,ia 

iaiiis»i1iiai.^t»<tea 
H^tedkadnelt 
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astoxnahment we saw one on the ground near the nest, then a seoond, 
but no more, nor was the bird to be seen. The same day in the afternoon 
I re-visited the nest, when a female yellow wagtail suddenly took wing 
▼ery dose to me. By carefully conoealing myself I was enabled to watch 
its movements, and saw it returning to about the same spot I had seen it 
leave. After several hours of careful search I found a third egf[. An- 
other instance in the case of the same species — ^in a meadow where cattle 
were grazing, in a hole (apparently made by a cow's foot) I found a nest, 
which seemed to be freshly constructed, and did not contain any eggs. 
Two days afterwards five eggs were in it, which, though unhatched, 
could not have been introduced unless the female had laid five eggs in the 
space of three days, or unless more than one female had deposited eggs 
in the same nest. This, however, has never been observed of the species, 
and I suppose that the pair of wagtails were hatching at some distance, 
but, getting frightened of the cattle, had constructed another nest (the 
one I found), and removed the eggs to the new residence where the grass 
was shorter, and no cattle grazed. While in Holland I often went out 
collecting birds' eggs with an expert poacher, who earned his livelihood in 
selling nests and eggs to amateurs and to the museums of natural his- 
tory. This man told me, and I am inclined to beUeve it, that he once saw 
a garden warbler take an egg from the ground and fly away with it. How 
the bird managed to carry it he could not see, but the eg^ he knew to 
be there, and when the bird was gone the egg had also disappeared." 

If the above evidence is not absolutely conclusive, it must at least be 
admitted to be very strong. The common cuckoo has been repeatedly 
observed carrying her egg in her bill, and it has been found in nests so 
placed that she could not possibly get at them to lay it in the ordinary 
way, but evidently introduced it by means of her beak. Brehm asserts 
that an American nightjar, when disturbed, transports her eggs one after 
another to a more secure place ; and Audubon saw a falcon bearing off its 
young to another nest. Nevertheless, though this habit appears to be 
exercised by some individually, it cannot be considered a general instinct. 
How often do we find nests deserted if the birds are much disturbed or 
the eggs frequently handled, without any attempt being made by the 
parents to remove their treasures. Mr. E. L. Layard gives a statement 
by a gentleman at Cape Town, who took it down from his son's lips, of a 
wagtail removing its nest. The substance of this is that the lad and hiB 
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brother took two e^gss^ out of three from the nest of a Sonth African 
wagtail, replacing them bj chalk dnmmiee. The birds retnmed soon 
afterwards, carried the dummies away, and dropped them at a distance ; 
then one of them was seen to fly away " with its beak in the nest " to 
another place. The eggs taken were fonnd to contain yonng birds. 
Though unable to confirm the story, as he left the Cape on the following 
day, Mr. Layard seems to have been satisfied with the father's confidence 
in his son's Teraoity. 

Is nest building an instinct — a faculty for making an often complicated 
structure without any aid whaterer from experience, instruction, or the 
opportunity of imitation P The general answer would be that it seems 
so. Only those few birds which arrive at maturity two or three seasons 
after that in which th^ were hatched could have an opportunity of seeing 
a nest built and of taking a lesson in the art ; but they are belieyed to 
congregate apart from the nesting birds until mature. In the case of 
British migrants no chance of seeing the work done could haye presented 
itself ; for the young of the last season arriye here in the spring with 
the old birds, and all set about nesting at once. Some obserrers have 
named a number of species in which they declare they have noticed a 
marked Inferiority in the nests of the younger when compared with the 
work of the older birds. If this really exists it would only show that 
instinct can be improved by experience and practice, which is weU 
known in the case of many animals. We might with reason expect the 
older birds to evince more caution and discrimination in selecting the 
position of their nests than the younger, since they probably would have 
become aware of the danger to be apprehended from various enemiea. 
The first year's eggs are generally admitted to be smaller than those of 
subsequent layings. 

In the absence of any large and trustworthy body of evidence on these 
points, nothing can be gained by discussing them. Under whatever 
impulse birds select the right materials, and employ them in a uniform 
manner to construct a nest oharaoteristio of the genus or species, there 
can be no doubt that all this is done in by to the greatest number ol 
species without the possibility of previous knowledge or direction, and 
in the absence of any model from which a copy might be made. The 
nests of the previous season decay or fall to pieces so rapidly that they 
would not offer in that condition a pattern fit to work from. 
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Natnralists who have insiBted on the adaptation of means to enda 
have too often overlooked some striking facts whioh imply anything bnt 
perfection in the order of Nature. We may grant without question th» 
existence of this adaptation in many instances, bnt the absence of it is 
qnite as conspicnoni. Every bird desires, we may oondnde, to be pro* 
tected while rearing its young, and all need security from enemies. A 
orow, a jay, and a magpie build in the same wood and have common 
enemies, among whom are the squirrel and the sparrow-hawk, the 
former having an eye to the eggs, the latter to the young ; yet the 
magpie alone builds a domed, inaccessible nest, hedged about with haw* 
thorn and strongly barricaded. Below these, on the earth, are the open 
nests of pheasants, subject to the depredations of foxes, weasels, stoats, 
squirrels, and, possibly, snakes. In the bushes and trees are the open 
nests of many of the smaller i>erching birds, and the beautiful oval 
lichen-covered nest of the long-tailed titmouse slung at the end of a 
pendent fir branch, with its entrance nearly at the bottom — a habitation 
which bids defiance to every woodland marauder. In the same tree in a 
tropical forest we may find the uncovered nests of half a dozen species, 
and in a hole of that tree sits the female hombill, immured by her mate 
behind a wall of dried clay, which completely doses the entrance, leaving 
her but a small opening through which she protrudes the end of her beak 
to receive the food he brings her. Protection could hardly be carried 
further in this case, and wholly neglected in others. From whatever 
danger the hombill may be defended by the peculiarity of her nest in a 
country where snakes are ever on the search for birds, other species 
are exx>osed to it among the branches of the very same tree in which 
her unassailable citadel is placed, though they may be quite as liable to 
attract attention by some colour or mark as she is. 

If all the birds, of whioh the females while sitting were so marked as 
to be easily seen, built in holes or covered their nests with a dome, and 
if all the obscurely marked females built theirs solely in trees and 
without covering, the argument for the adaptation of means to ends 
would stand good ; but Nature has not been so conveniently consistent. 
On the contrary, she has so mixed the relationship of colour to pro- 
tection as to form a singularly difficult problem, which thus far has not 
been solved. To take the first case — that of concealed nests. I am 
myself disposed to consider the black upper plumage of the magpie» 
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rook, orowi raren, and jaokdaw itrongly oonspionoiu, or at least equally 
•0 ; but only the first and last of these bnild oovered nests, the magpie 
trusting to her dome, the jaokdaw to a hole in tree or walL The jay, 
fitting npon her open nest, mnst exhibit the white forehead and tail 
eoTtrts temptingly to an enemy. The size and strength of the open 
nest bnilding Oor^tidM might enable them to resist, while sitting, small 
enemies, bnt they wonld be powerless against birds of prey and wild 
oats, and their eggs have no protection in the absence of the owners. In 
the second case, we may ask, what remarkable adaptation can be fonnd 
in the colour of the common wren, redstart, and long tailed titmoase to 
their respectiye habits in nesting P Are the females so conspicaonBly 
marked on the upper surface that they must all build concealed nests ? 
The wren, almest exactly the colour of the dead beech leaves with which 
she builds, would no more seem to need a domed nest than the robin, 
lark, blackbird, thrush, or greenfinch, which take their chance in nn- 
coTered nests. The redstart is not by any means so conspicuous a bird 
that it requires the protection of a hole in a tree, and the long-tailed 
titmouse, despite its white markings, is not likely to attract so much 
observation that it should be specially protected by the shelter of its 
beautifully domed nest. Gould gives a number of obscurely coloured 
Australian species, belonging to no less than dght genera, which build 
ooncealed nests. 

Taking the female blackbird or goldfinch aa a standazd of the degree 
of oonspicnousness which would probably not be dangerous to the 
sitting bird, Darwin enumerates forty British spedes whoee nests aie 
either domed ^or built in holes in rooks, banks, and trees; but of this 
ammber only twelve exceed the standard of proteotive colour. Tlieie la, 
then, no general and intimate oorxespondenoe between the ooknir of ilie 
sitting ftenale and the nest she builds, on whieh a law of adaptati<m to 
olroumstances can be aeourely lovnded, ao £ar aa British birds are 
oettted. We ooold easily assame saeh a law, and it might ran <ki 
** All birds whose nesta are plaoed upcii the earth are oonoealed 
observation eitkar by a dome or by some otiMr effeotoal method, 
these birds ax« oonspknoas or not; b eca u se the f^yomwi of 
and iajuiy are greater tiian when t^ Bests are beyond tiM reach of 
teivestrial oarmvora. Of birds baildiBg above t^ eaxtii, only fhene 
whose ookwrs might attract ^ha attention of aa enemy have oovwad 
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nests, or take ref nge in a hole in a tree or rook, all others building open 
nests." The faots, howerer, do not support onr theoretical law, and 
we can knock the fabric to pieces by a few examples. Ground bnilding 
birds do not often make domed nests. Some coyer their eggs while away 
feeding ; many lay their eggs npon a few rashes, or on the bare earth 
or rook. Some place the nest beneath a bush, a tnft of grass, the stnmp 
of a tree, or in a hole in the gronnd, which aifords partial protection, no 
doubt, but many of these are so obscurely coloured that it would be 
difficult to see them sitting in a most exposed place. All the parrots 
are beUered to build in holes, and many of them are certainly brightly 
coloured, even on the back. Among them, however, are some which 
could not be distingpiished at a short distance from the leaves of a tree. 
But of the large number of nearly five hundred species of humming 
birds, not one is known to build a covered nest. These brilliant little 
gems, many of the females being quite as beautiful as the males, and 
nearly all conspicuous, sit exposed on their open nests to the multi* 
fariouB dangers of a tropical forest. They, or their eggs or young, may 
become the prey of any one of some twenty species of opossum, more or 
less carnivorous, to say nothing of Uzards, snakes, and a vast number of 
predatory birds. If they built in holes the protection afforded them 
would be very great, but notwithstanding their courage in defending the 
nest they can be no match for the swift stroke of the reptile, the strong 
grasp of the opossum's claws, and the attacks of large birds. Indeed, a 
tiny creature like this, liable to be caught in a spider's web and devoured 
by its inmate, and always challenging notice by its beauty, ought to be 
better provided for in the nesting season with protective safeguards than 
any other Species of bird. 

In the large order of pigeons, which are generally and often notably 
conspicuous, the nest is nearly always very much exposed, though none 
of these timid birds have any defensive weapons, and they seem much 
sought after by bird-eating animals. The bright colours of the whole 
group of kingfishers and their habit of building in holes seem to accord, 
and the same may be said of the brilliant Trogons ; but against these 
we have the obscure females of several Australian groups which build 
domed nests. 

With these remarkably discrepant examples before one, it is no easy 
matter to accept the conclusion arrived at by Darwin when he says, "I 
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cannot donbt that, looking to the birds of the world, a large majority 
f}i the species in which the females are oonspicnonsly oolonred (and in 
this case, with rare exceptions, the males are equally oonspioaoos) build 
concealed nests for the sake of protection." Admitting this, there still, 
however, remains the question, under what imaginable law of adaptation 
•can we place the very nnmerons cases where spedes, whose dull oolonra 
might afford sufficient protection, shelter themsdves securely in nests 
covered or conoesled in some manner ; while there is no inconsiderable 
number of species whose extremely brilliant plumage inyites, and almost 
compels attention, as the female sits exposed to the full view of an 
enemy? Moreover, if we admit that open nests are as a rule, which is 
very doubtful, those of species whose females are obscurely coloured, 
their males being frequently much more conspicuous and in some 
instances remarkably brilliant, all the advantage of the protective 
obscurity of the female is lost to the family when the male takes his 
turn at incubation — as we have seen to be not at all an uncommon habit 
— and he at once places the little community in danger. 

It would be rash, perhaps, to say that there is no marked adaptation of 
the colour of the eggs to the situation of the nest, and in relation to 
their protection, viewing the birds of the world as a whole. But it is 
obvious that to establish such a relation we must tabulate a vast number 
of species and varieties, and compare the eggs with the character and 
situation of the nest. No one, however, will doubt the necessity for 
protection in the case of the eggs, if it be conceded in that of the 
parents and young — ^the end being in all cases the continuance of the 
species. The eggs, it might even be contended with some force, are 
more liable to danger, since the old birds are absent from them until the 
whole sitting is complete, and we know that the list of egg-stealers is a 
very long one. When we glance at British species we do not find any 
remarkable correspondence between dull eggs and open nests, and between 
oonspiouously coloured eggs and domed or concealed nests. Of the eight 
species of CwtvuSy five, viz., the raven, carrion crow, (rook, hooded crow, 
and jay build open nests, and have dull eggs ; while those of the dome- 
building magpie are almost exactly like the egfgs of the first four open 
builders, and those of the jackdaw and red-legged crow not notably 
conspicuous, though placed in concealment. The comparison is here a 
little in favour of the dull egg in the open nest (and wm vetvd if the 
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«gg8 of the jackdaw and ohotigli oan be deemed oonspionoas) ; but there 
is the anomalous case of the magpie with eggs of the prevailing colonr 
of the family (greenish with brown spots) protected by a dome. Nothing 
oonld be better oalonlated to attract attention than the white eggs in the 
open nest of the wood pigeon and turtle dove, the birds themselves being 
Anything but inconspicuous. On the other hand, our three species of 
woodpecker, the greater and lesser spotted and the green, all nest in 
holes and lay perfectly white eggs, so also does the wryneck, and the 
tsame habit appears to be common to the woodpeckers of the whole world. 
All the British species of PoriM, except perhaps two, whose nesting habits 
are not accurately known, either breed in holes or make covered nests, 
•and all their eggs are white with faint coloured markings. To the 
titmouse may be added the common wren, wood wren, yellow wren, least 
willow wren, and creeper, whose eggs can scarcely be distinguished from 
one another, and of whom all build concealed nests. In these examples, 
Again, there is a correspondence, whether accidental or designed, between 
the character or situation of the nest and the more or less noticeable 
oolour of the eggs. 

Looking at the open nest building birds in trees, it will be very difficult, 
indeed, to find such a correspondence as would enable us to establish a 
law of relationship between colour and protection. The wood pigeon and 
turtle dove must leave their white eggs exposed to danger ; while the 
orow, rook, raven, and jay — strong birds, capable of making good defence 
—oan do so with comparative impunity, because their dull coloured eggs 
could not easily be seen by an enemy, and the magpie has the additional 
safeguard of a covering. The beautiful blue eggs of the thrush and 
%edge sparrow are almost as conspicuous as white itself, while those of 
the redstart (nearly the same colour) are hidden in a hole. 

The open nests of the blackbird and missel thrush contain eggs nearly 
of the colour of the nests, and so far protected, whereas the starling's 
-conspicuous egfs ^ concealed from sight. 

Most of us who have indulged in much birds' nesting must from time 
to time have found nests in singular situations, and composed of peculiar 
materials. Although the site chosen is usually suitable, remarkable 
etnpidity is sometimes evinced by the parents. Year after year a pair 
of the great titmouse— whether the same or different individuals I 
•cannot say — ^built their nest at the bottom of a small hollow iron 
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standard for wire fencing, some fonr feet liigli. Across the inside of 
the standard, about half way down, were two cross bars at right angles 
to each other, allowing only just space for the parent bird to enter, and 
snggestiYe of a serions obstacle to the exit of the young. Bnring five 
successive years the fledglings were found dead in the pipe, which, of 
course, would collect a quantity of water from a shower. THey may 
have been drowned, or died through inability to escape^ after taxing the 
old bird's energies to supply the hungry mouths until it was no longer 
possible to meet the demand. Last summer, recollecting the pipe, which 
I had not seen for some years, I went to look at it, and, lighting a wax 
match to enable me to see to the bottom, there again were revealed a 
number of eggs ! Some infatuated couple had still imagined this a 
suitable place for their young, and the delusion will probably continue 
as long as the pipe stands there. 

Far more canny was that Parus maoor who deserted her nest in 
the following circumstances. A large piece of elm, which had lain in 
the ground as part of the foundation of a building for at least thirty- 
eight years, eventually fell into the hands of the sawyer. On cutting it 
up a nest, containing ten eggs of the great titmouse, was discovered in 
a cavity of which no external indication appeared. From the first the 
hole admitting the bird must have been small, and we can only surmise 
that the rising of the sap and the growth of the tree gradually con- 
tracted it, until the difficulty of passing in and out became so great as 
to alarm the bird and compel her to abandon the nest. The solidity of 
the wood around the hole proved conclusively that the tree stood many 
years after this curious ovibUette was dosed with its unhatched eggs. In 
a similar case a sparrow's nest, containing two eggs, was out out of 
a baulk of elm, the hole being surrounded by eight inches of sound 
wood, slightly discoloured at the point where the opening seemed to 
have existed. 

With an instinct analogous perhaps to that which impels the bower- 
birds to decorate their playgrounds with shells, stones, bright feathers, 
and other conspicuous objects, some of our common si>ecies occasionally 
exhibit a tendency to gather up similar articles and incorporate them in 
their nests. In the liest of a tree sparrow I found several pieces of 
scarlet and blue cloth, of the same kind that the gardener was using to 
nail up his wall-fruit trees with, two needles with thread in them, the 
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yellow top-knot feather of a cockatoo, and an "immortelle." Mr. W. 
Thombnry gave the following account of this propensity in a blackbird. 
" In the spring of 1870 a blackbird bnilt a nest in a yonng tree that forms 
part of a row of oUpped hornbeams, which divides my garden from that 
of my neighboor^the male for nearly half an hour straggling in vain 
to tear off the stiff linen label from one of my standard roses. Some 
days afterwards a glimmer of something white drew my attention to 
the hornbeam hedge. Peering in, I discovered a blackbird's nest with 
the meek and i>atient hen bird sitting, and I then examined the nest. I 
fonnd it, to my surprise, a very matnre edifice, ronghly lined, and the 
outer part consisting of rough pieces (such as blow up and down our 
suburban roads, thanks to the careless shop-boys) of BelVs Li^s in 
London, The Fourmly HeroUd, Chcwlie Waff, and The Boys of Britavnr or 
some other claptrap for ' the age's tooth.' " The nest of a goldfinch 
which I found in a garden hedge was entirely lined with the small pieces 
beaten out of a Turkey carpet, blue, red, yellow, and green. A corre- 
spondent of the Timea wrote to that paper in 1878, and described how a 
water wagtail had built her nest on the framework underneath a third 
class carriage on the London and South-Westem Bailway, running 
between Oosham and Havant four times daily — about forty miles in all 
—and the male bird was regularly observed by the station-master waiting 
with evident interest and anxiety the return of his family from their 
periodical journeys. There were four young birds in the nest at the 
time, and the male, during the absence of the carriage, promenaded the 
turn-table, or rested impatiently on the telegraph wire ; but, no sooner 
were the carriages shunted into the siding than he entered the nest to 
welcome his mate's return. The year before, a pair of these birds had 
used exactly the same spot for their nest. For three consecutive years 
a pair of tomtits built in the letter box of the hamlet of Tilton, near 
Lewes. All the letters posted fell upon the sitting bird, but she was 
in no wise disturbed by this or the visits of the postman to clear the box. 
A robin selected as her nesting place for two consecutive years a 'lantern 
hung up in a cowshed. 

A correspondent of the Field sent to that paper in 1871 a descrip- 
tion, with the nest of a nuthatch, built into the side of a haystack. The 
birds pulled out a quantity of the hay, and plastered mud into the 
opening, embedding the ends of the haystems neatly in the material. 

Q 
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They were obligred to carry fhe mud abont 150 yards, and in the ooTirae 
of six weeks had aocnmnlated a mass weigrhin^ nearly 111b., and measnr- 
ing 13in. by Sin. A small hole at the top gave admission to the interior, 
which was lined with the scaly inner bark of the fir, and contained 
fiye e^gs. The immense amount of labour inTolyed in this will be ap- 
preciated when we recollect how small a portion of mud could be carried 
in the bill of a nnthatch, and the distance the birds had to transport it. 

A cynically-minded pair of tomtits showed their contempt for man's 
devices by picking a hole in a life-sized figure, dressed in an old suit of 
clothes and a chimney-pot hat, and set up as a scarecrow. Here they 
built their nest and reared their young in spite of the tattered garments 
fiuttering in the wind, the threatening aspect of the widespread arms, 
and the horrible grin on the painted calico mask which did duly for the 
human face. Another pair of these birds took possession of the body 
of a dead thrush lying on its back in a hole in a tree. In the midst of 
the desiccated bones, between the wings whose flight feathers were intact, 
they had deposited nine eggs without any nest whatever — the carcase 
of the dead becoming the cradle of the Hying. 




CHAPTER VI. 

Classification — Accipitres — Eagles — Vultures — Caracaras — 
Hawks — Buzzards — Falcons — Ospreys — Owh — The GraU 
latorial Order — Bustards — Cranes — Herons — Storks — Spoon- 
bills — Plovers — Bails — Snipes — Trumpeters, 

The olaesifioation of birds is still in a transitional state, and there 
is little prospect of its becoming fixed. To the ordinary observer 
external characters present the most obvious and convenient method of 
comparing and distingnishing genera and species. This was the principle 
adopted by all the earlier ornithologists, and may be said to prevail sub- 
stantially now. By the process of borrowing that which seemed advan- 
tageous from one Bystem and incorporating into another, we have a mixed 
classification. Increasing knowledge of anatomy and the prevalence of 
evolutiosary ideas in natural history have tended to render a more purely 
scientific basis of classification absolutely necessary. Even the cha- 
racters of the skeleton no longer afford groundwork sufficiently accurate 
and comprehensive for the scientific anatomist who wishes to .found a 
trustworthy system. 

Professor A. H. Garrod has proposed a system which has the merit of 
being scientific, but can only be used by an accomplished anatomist. 
Neglecting the bones altogether, he reUes upon five muscles in the thigh, 
which exhibit a marked tendency to variation in certain groups. These 
may be named simply Nos. 1, 2, 3, 4, and 5. Taking one of them 
as a primary standard (the ambiena muscle), he divides all birds into 
two sections — of which one possesses the ambiens, implying the normal 
arrangement of the muscles of the knee joint, while the other is with- 

q2 
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out it. With these oharaobers are related the presenoe or absence of 
C8Boa (appendages of the large intestine) and the taft on the oil gland. 
To indicate the disadvantage of the system for ordinary pnrposes, it will 
be sufficient to observe that such extremely different birds as the heron 
and the swallow would fall within the same formula ; so would the goat- 
suckers and some of the woodpeckers andpauerds; the flamingo would 
take its position with the ostrich ; while the owl, swift, and humming 
bird must also be bracketed together, and the ducks must go with the 
pigeons. When thoroughly worked out for all the birds, Prof. Gkirrod 
beUeves the system will yield a valuable basis for a new and stricter 
classification than any hitherto attempted, but it will be extremely 
difficult to adapt it to general purposes. 

A very convenient structural division of the class into two sections is 
based on the form of the breastbone. With the vast majority of orders 
of birds this bone has the familiar ridge, or ''keel," passing along 
its exterior surface from the throat to the abdomen, whence all such are 
denominated " carinate " birds. In the ostriches, cassowaries, &c., which 
are incapable of flight, the breast bone is flat and raft-like, whence 
Professor Huxley names them " ratite ** birds. Of the extinct orders 
it is not necessary to say more here than that the same naturalist gives 
them the title of soierurcB, on account of the reptilian tail which they 
carried. But the extraordinary forms of birds discovered of late years 
in the cretaceous rocks of America might well claim a fourth division 
for themselves, as they differ even more from the saurura than the 
carinate from the ratite divisions. 

For the purpose of these notes an outline classification will suffice, 
naming the orders thus : Order 1. Accipitbes^ or Baftobes ; 2. Scan- 
soBES; 3. Passebifobmes, or Insessobes; 4. Basobes; 5. Gbal- 
LATOBES; 6. Natatobes; 7. OuBSOBES. No doubt many objections 
could be urged to the above, and further sub-divisions might be made 
with advantage ; but since it is not intended to do more than sketch 
the salient and most generally interesting features of a class of the 
animal kingdom which numbers above 5000 species, it is essential to 
keep the subject within reasonable limits. So far as the habits of an 
order or a group within it can be described in general terms that plan 
will be adopted, omitting here and there some members which offer no 
special attraction or do not present any peculiarity. For example, 
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although the Beating habita of some families are both onrioas and inte- 
resting, and, therefore, worthy of close attention, the same cannot be 
said of others within the order whose habits may be quite commonplace. 
The manner of nidifioation in the natatorial order is fairly typified in 
the common duck, goose, &o., bnt the flamingo diverges from all its 
congeners, and constructs a nest like that of no other known family. 
While, again, the common fowl and pigeon embrace in their nesting 
habits the greater part of the rasorial order, the mound-birds stand 
alone in their remarkable propensity for burying their ^g'g^ in a heap 
of fermenting vegetable matter, and not incubating them at all. 

With respect to structural points, the general view presented in the 
foregoing chapters will, perhaps, suffice, without entering into further 
details, except when some unusual adaptation to the manner of life 
may seem to demand notice, as the tongue of the woodpeckers and 
nectar-eating parrots ; the plumes dependent from the wings or tails of 
birds of i>aradise, American and African nightjars, humming birds, dK). ; 
the singular conformation of the beak in the avoeet and hornbill, and 
in the two sexes of New Zealand huia bird ; the seasonal development 
of the throat pouches in the bustards ; the secretions from the walls of 
the crop of those birds which feed their young with regurgitated food, 
and other abnormal characters, whether structurally or physiologically 
remarkable. 

The birds of prey forming the accipitrine or raptorial order may be 

thus classified *. 

ACOIPITBES. 

SUB-OBDBB L— FalCOUBS. FaUXMM. 

Familt I.— Yvlturida, Vultubss. Fahilt IL— Falconid2b. Hawu. 



Bub-family L— Polybonnee. oaracaraa. 
,. II.— AeoipitrinsB, iong-lekged 
hawks. 



Sub-family IIL— Buteoninas. buzzards. 
ft I ^ .— Aaaillnas, eagles. 
,t v.— FalooaixuB, falOv^iiB. 



SUB-OBOKB II.— PaxDIONBS, OsPBBTS. 
BOB-OBBKB III.— STBIOIS, OWLB. 

Family I.— Bubonidae, true owls. t Family IL— Strigidas, bam owls. 

All the birds in the above may be designated by the general term 
^^ "EaXctyjMSy* except the Pandtoties and Striges (the ospreys and owls). 
The FalconeSy including vultures, eagles, kites, caracaras, buzzards, &c., 
always possess four toes, three directed forwards and one backwards ; the 
tibia may vary in length in. proportion to the tarsus, being, however. 
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nsnally mnoh shorter than, bnt sometimes nearly the same length as, the 
latter. In the gn^eat majority of them the body feathers have an acces- 
sory plume, variable in size, arising from the base of the shaft. 

The ospreys, as distinsfnished from the true fishing eagles of similar 
habits, have mnoh in common with the owls. In the first place, they are 
able to turn the outer toe backwards and forwards at will ; in the second, 
their tibia is double the length of the tarsus ; and, in the , third, the 
feathers have no accessory plume — all these characters being shared by 
the owls. The foot of all these, which are most truly '^ raptorial" 
birds, is a powerful organ of prehension, armed with sharp curyed talons, 
and employed in capturing the prey, as is the case with eagles, hawks, 
owls, ospreys, &o. ; while that of the carrion eating vultures is not 
adapted for such a purpose. 

Their great size, strength, and commanding appearanoe entitle the 
eagles to be placed at the head of the raptorial order, although some of 
the falcons probably excel them relatively, and perhaps absolutely, in 
rapidity of flight. The eagles, on the other hand, are pre-eminent in the 
immense height above the earth to which they soar. They have frequently 
been observed crossing the fields of view of large telescopes, when not a 
speck was to be seen in the air with the naked eye. Unless their x>owers 
of vision far excel those of other birds, it is not easy to account for their 
taking up a position at so great a distance from the earth, if we supi>ose 
them to be on the search for prey. The '* sclerotic'' bones, those thin 
bony plates in the outer coating of the eyeball, are well developed in the 
eagles, and the focussing power of the organ is probably very great, to 
enable them to command a wide range from their point of vantage while 
circling in the air. These '* lions of the air " appear to have no better 
title to our regard for their courage than the majestic beast which is 
scared by the braying of an ass. Splendid creatures they look, undoubt- 
edly, while on the wing or rending the carcase of an animal, and they 
have been known to swoop at the pilferers of their nests ; but the 
repeated and undaunted attacks of many small birds in defence of their 
young put to shame the monarch of the air. A peregrine falcon will 
chase and buffet a golden eagle for miles, while his majesty goes screaming 
before his relentless pursuer, and even crows and jackdaws are not loth 
to take a tarn at bullying the monarch when he invades their domain. 

The eagles have a pretty wide distribution, though the temperate 
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and tropical zones are moat frequented by them. That fine species, the 
Lammergeier, now rarely found in Switzerland — the scene of its repnted; 
feat in carrying off a child, who was afterwards found at the edge of 
a precipice three-quarters of a mile from the spot where the father had 
left it — is fairly plentiful in Spain and Sardinia, and abundant in the 
Himalayas. The structure of the feet, which resemble those of the 
vulture in their want of grasping power, is almost conclusive evidence 
against the truth of the stories about its habit of seizing children, sheep, 
goats, &c., and bearing them off to its nest. It has not the aquiline 
habit of swooping and picking up its prey with the feet, but alights 
by a wounded animal or piece of carrion in the manner of the true 
vultures ; and, notwithstanding its large size — 3ift. in length and 8ft. 
or 9ft. in expanse of wing — it is not nearly so formidable a bird aa 
many smaller eagles. According to several accounts he is an omni- 
vorous feeder. In Algeria he carries land tortoises to a great height, and 
letting them fall thence upon the rocks, is enabled to pick the meat easily 
from the broken shell. By a similar device, too, he gets at the marrow 
in the shaft of a large bone. In one instance the stomach was found 
to contain an assortment of pieces of the ribs of the ox, several inches 
long, and the lower leg of a goat, while another of these birds swallowed 
the hip bone of an ox and the fore-quarters of a chamois. A peculiar 
habit of these birds, and one indicating no small degree of intelligence, 
seems to be tolerably well authenticated. It is said that when a Lam- 
mergeier sees a goat or sheep feeding near a precipice, it wiU fly rapidly 
round the animal, striking at it violently with its wings and endeavouring 
to confuse it and drive it to the edge, then, with a sudden dash at it, 
hurls the frightened creature into the abyss below, where it can feed on 
the mangled carcase at its leisure. But this should not be a great effort 
of ounning for a bird which is ingenious enough to smash turtles and 
bones by dropping them from a height upon the rocks. Perhaps, after 
all, the old Greek legend may be true, ^schylus, the warrior and poet, 
in his unhappy old age, sitting in a field musing on the vanity of human 
affairs, presented with his bald head a mark for a Lftmmergeier, just 
then flying over with a newly captured tortoise. Mistaking the shining 
pate of the g^reat dramatist for a smooth stone, the bird let fall its prize, 
and the head which had gone unscathed through the battle of Marathon 
was smashed on the instant ! 
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For symmetry and beaaty the golden eagle may carry off the palm from 
all the aquiline group. It is very widely distributed over Europe, 
Northern Asia, and North America, the specimens from the New World 
differing from those of the old merely in their larger size. It used to be 
80 common in the north of the British Islands and so much detested, that 
an inhabitant of the Orkneys who had been so fortunate as to kill one 
was rewarded by the present of a fowl from every house in the i>ari8h 
where it was killed, for, no doubt, the inhabitants had suffered from its 
depredations in the poultry yard. The grave assertions to the effect 
that these birds have carried away children to their nests may be instruc- 
tively compared with the weight of the bird, which rarely exceeds 121b. 
The usual spread of wings may be taken as 8ft., but Bewick — not 
always, it is to be feared, a trustworthy authority with his pen, though 
so admirably faithful to nature with his pencil — mentions one thai 
measured lift. Sin. across its extended pinions. 

Among the members of this family the white-tailed sea eagle appears 
to have been frequently confounded with the golden eagle, because it does 
not assume its distinct plumage until the third or fourth year. However, 
it is certainly different in important points from the golden eagle when 
mature. Montagu, who kept young specimens in confinement, found that 
they did not assume the adult plumage until the fourth year. The 
whitish tail and the bare unfeathered tarsus are characters quite sufficient 
to distinguish them from the golden eagle, notwithstanding similarity in 
size and other x>oints. They are, moreover, addicted to a fish diet, but 
by no means exclusively so, as the remains of many small animals and 
birds have been found about their nests, and they do not disdain even 
carrion in the form of dead fish cast by the sea upon a beach. But they 
are also expert fishermen on their own account, and will dash down upon 
a fish on the surface or in shallow water, and, grasping it in their claws, 
carry off the struggling victim with the greatest ease, to finish it on some 
neighbouring rock, or pick it to pieces while still upon the wing. 

The habits of the fishing eagle are much the same all over the world — 
in Europe, Asia, Australia, Madagascar, and, at least, some of the 
islands of the Eastern Archipelago. It is strange that no such eagles 
or hawks occur in South America, though common on the northern Trans- 
atlantic continent. The representative form in Australia has a white 
belly, but otherwise a specimen from Europe might pass for the same. 



Fishing Eagles, ^33 



Baring the spring months in Australia the grey mallet ascend the riven 
in vast shoals, and crowd the small tidal creeks which empty themsdves 
into saoh large shallow basins as Moreton Bay, Wide Bay, &o. Then 
the sea eagles dispute with hundreds of small sharks the possession 
of this plentiful supply. The sharks, rushing among the fish, drive 
numbers of them ashore, where the raptorial birds pick them up easily. 
Here and there a pelican paddles along over the shallows, occasionally 
scooping up half a sackful of fish, which he shoots into his capacious 
maw with evident gusto. To digress for a moment, I never could under- 
stand how peUcans swim about untouched by sharks. I have seen half a 
dozen sharks at a time swimming about a sandbank with their dorsal fins 
out of water, and taking no notice at all of pelicans dose to them. 
These sharks were often more than 4ft. long; many a one I have 
destroyed with harpoon, rifle bullet, and hook, always with the satis- 
faction of reflecting that he, at least, would never drag a umul under water. 
Natives are so frequently maimed by sharks no larger than these, that 
one would think the belly of a pelican might easily be torn out ; for in 
raising the large rays, which are so abundant in these waters, from the 
bottom on a fishing line, a shark of this size wiU often take out a piece 
as big as a plate at one snap, cut as dean as possible, without the fisher- 
man even knowing what has happened, until the mutilated ray oomes to 
the surface. 

On a small tidal stream, well known by the name of Nunda Creek to 
anyone acquainted with the northern side of Moreton Bay who may happen 
to read these lines, is a locality probably enough now covered by villas, 
though once the undisputed hunting ground of a few enthusiasts, who 
would get up in the middle of the night and trudge twelve miles from 
Brisbane to the bay, leaving the most advanced of the pioneer farmers 
six miles behind them — this advanced man being a German who never 
went beyond the fence of his maize plantation and never fired a shot at 
the ducks, for which same he has my eternal gratitude, and I hope he is 
a thriving man. Here I saw to perfection the sea eagle's manner of taking 
its prey ; but I cannot leave that worthy Glerman without a word more 
about him, more especially as I must make a confession and express my 
contrition for an unworthy thought concerning him. At the beginning 
of the autumn of 186 — an old brother sportsman and I were tramping 
down to the coast in the pleasant antioipation of finding the ducks 
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returned from their breeding grounds and congregated on the creeks and 
lagoons. In those days the sight of a fence or even a felled tree was an 
abomination to my eyes; for did it not mean that accursed thing 
*' Civilisation " creeping on towards the haunts of wildfowl, and driving 
them to ''fresh woods and pastures new'' P The year before we had 
shaken off the dust of settlement and entered the domain of gum tree 
forest, where never rang the woodman's axe, some three miles from the 
town. We plodded sturdily on, chatting the while of last season's bags 
and "good shots," and fighting beforehand over well-known ground the 
battle that was to be that very day, listening to the sardonic laugh of the 
" jackass," the tinkle, tinkle of the " bell bird," and the piping cry of the 
curlew — all sweet sounds of wild nature betokening most surely the 
absence of that hated creature — ^man. Six miles from the town now ! 
The fresh morning breeze swaying the long pointed leaves of the euca- 
lypti, and, aha! the faint but certain " quack," " quack " far away, 
that told us we were near the first of that network of sluggish rivulets 
which percolated through what was then our paradise. To wipe the dew 
off the nipples of our guns and sling the shot bag to the front was, as 
a celebrated novelist says, ''the work of a moment" (those were old 
days, and the weapon we carried was the " spout," yet we did not despise 
it). The growing dawn warned us that we must hurry on and point our 
barrels upon the one open spot among the reeds of the first swamp, before 
the ducks had begun to *' wash up " after their night's repast. Bapidly 
now along the cattle track which led to the swamp, when, horror of 
horrors, what's that ? A fence right across the track. Then from high 
among the trees as it seemed came a human voice in sepulchral tones, 
" Gut morg'n " ! I will aver for myself that, though I can never again 
hope to be in such health and condition as I was then, a strong man 
might have knocked me down with a stout stick. I was so utterly un- 
nerved by the shock, by realising the presence of man and his abominable 
works BO dose to our delectable swamps, that what a Nasmyth hammer 
would have failed to effect two minutes before might easily have been 
managed now with a blackthorn. Turning towards the ominous sound, 
we perceived a creature in human form perched on the top of a skeleton 
hut and evidently roofing it with sheets of bark. I then thought that 
thrifty German more like a baboon than a man, in my splenetic disgust, 
as he sat huddled up on the roof of the first " freehold " he had ever 
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owned on this wide earth, bnt he was earning his title to it like a man by 
hard work. As far as I could gather from his extremely abbreviated 
speech he asked ns whether we had travelled far, were we lost, wonld we 
take a drink of goat's milk. This peasant, not six months from some 
miserable hamlet nnder the shadow of the Alps, perhaps, asking two 
seasoned Australian bushmen whether they were *' lost " ! How absurd 
the question ! My ohurUsh answer to this bom gentleman who offered 
me royal fare — ^the produce of the only domestic animal he had — was » 
curt refusal in his own 'gatoiSy " nik dank." 

While hurrying onwards to the first swamp, not half a mile from the 
hut we had just passed, belonging to this worthy and industrious 
German emigrant, I expressed my anxiety for the peace and quietness of 
" our '' shooting ground, since its very border was now invaded by a 
settler. "Don't you worry yourself about that," replied my companion ; 
'* these Germans spend every farthing they can scrape together in 
getting here and taking up the Government grants of land. They can't 
afford a gun or anything like it, and you may depend ui>on it our 
wildfowl are safe enough from him for many a long day to come." I 
must confess that this settlement of the matter gratified me not a little; 
but somehow, since that day the ducks seemed to be wilder and the 
flights of ibis not so numerous ; and, as a matter of fact, I never again 
got a shot at a black swai# within miles of that German's "location." 
By next season he had taken unto himself a " helpmeet," the greater 
part of his thirty acre grant was surrounded by a substantial post and 
rail fence, the gum trees had given place to a crop of maize and a patch 
of bananas^ and everything looked prosperous. Early and late that 
cadaverous man (the most attenuated specimen of humanity I have 
ever seen alive, large of bone, red of hair, and yellow of skin) worked 
to bring the virgin forest under his dominion ; and he must have worked 
like a very slave for the fifteen months or so he had been in occupation 
of his plot. And no wonder; for here was the promise of a comfort- 
able living and a secure old age for one whose condition in his native 
country had been no better than that of La Fontaine's wood-cutter — 

What pleasure ba9 he had ainoe the day of hia birth, 
Who BO poor aa he on the whole wide earth P 

But with the first stroke of the axe on the trees growing on his land in 
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that new world appeared a vision of wealth, which his labour would ere 
long make a substantial reality. 

Queensland owes no Uttle of her progress to the industry and self- 
denial of these frugal, determined Germans, who scarcely knew what it 
was to live like free men until they tasted the unbounded liberty of 
existence in an Australian colony, exempt from the grinding x>oyeriiy 
and class tyranny of their old home. But it was a great comfort to the 
sportsmen about Moreton Bay that they seldom indulged in such vanities 
as duck shooting. 

About four miles from our German's hut, within a couple of hundred 
yards of the bay, was a clear fresh-water pool, of perhaps half an acre 
in extent, surrounded by ferns and long grass — a charming oasis in the 
midst of dreary stretehes of sandy mud and mangrove trees. This 
struck one as a most remarkable feature in sueh country. On every 
side was desolation and salt-saturated earth ; but here, in the midst of 
it, stately trees, luxuriant vegetation, and, above all, fresh water ! This 
delightful site was selected by myself and a friend as a camping ground 
for a fortnight's holiday in the height of summer. Beyond a few pounds 
of biscuit and the usual allowance of tea and sugar we had nothing — 
intending to live on whatever gun and fishing line brought to bag, an^ 
pick up as much natural history as possible. At a short distance from 
camp a creek entered the bay, noted for tht abundance of wild-fowl to 
be found upon it in the autumn and winter ; but now all the birds were 
away l^eeding in the vast impenetrable swamps to the southward of the 
bay, except a few barren or unmated stragglers. The day had been one 
of those scorchers which prostrate every living creature except the fierce 
insatiable mosquitoes, who dance beneath such shade as there may be, 
and instantly assail the unhappy wight vainly seeking refuge from the 
sun imder the miserable protection of some two or three hundred scattered 
leaves hoisted om. a long pole which does duty for a tree thereabouts. 
From the calm sea shot up reflected rays of intense light and heat, and 
the air, laden with moisture evaporated from the water, checked all 
perspiration. A trustworthy thermometer will register lOOdeg. Fahr. 
in the shade under such circumstances, and there can be only one 
answer to the question, '* Is life worth living P " The sole result of the 
day's sport had been a pelican and a small shark, obtained in the first 
hour after sunri&e, when alone it was possible to face the heat. Neither 
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of UB being acquainted with the method (if any exist) of rendering 
pelican a culinary deUcacy, and having made the acquaintance df fried 
ahark to such purpose that we would not willingly renew it, nothing 
remained but to watch the creek for a chance duck. This duty being 
allotted to me while my companion prepared the tea, I placed myself 
towards evening in hiding behind a mangrove stump, with the retriever 
beside me. For nearly an hour I endured the torture of a mosquito 
assault on face, hands, and legs, when suddenly a duck turned the sea- 
ward bend of the creek and came skimming along the water towards me. 
I stepped forward and shouted at him, with the usual result of making 
him hesitate in his flight and rise well into the air, exposing the lower 
and most vulnerable side of his body to the charge, which in another 
instant laid him dead upon the water. The retriever dashed in to do his 
part of the work, and our supper might have been considered secure 
had not a swift-winged cloud passed between the very nose of the 
dog and the bird, and with a splendid swoop a sea eagle bore off the 
duck grasped by one strong foot. The sudden and unexpected action 
deprived me momentarily of all thought but admiration for the consum- 
mate ease and grace of a movement performed without any apparent 
effort, yet so expressive of immense power. 

It was a noiseless flash of brown wings from out the sky somewhere, 
and the duck was swept from the water like an insect. Before, however, 
the marauder had got out of reach of the second barrel, a messenger was 
sent after him in the shape of a wire cartridge, and he came down 
with his ill-gotten prey, a mass of brown feathers, floating lifeless on the 
surface of the water. The dog brought him to land with his talons still 
firmly fixed in the duck. 

The reversible outer toe of the ospreys and roagh feet of the fishing 
eagles give them considerable advantage in grasping a fish ; but that that 
is not their only prey is shown by the foregoing instance. Indeed, probably 
injured or weak birds, or even small animals, are not despised by them 
whenever they come in their way. Many instances are on record in which 
the bird, having attacked too large a fish, has been pulled under and 
drowned, and in one case it is stated that part of an osprey's skeleton 
was found with the claws fixed in the back of a large pike taken from 
a lake in Norway. The pike must have had a bad time of it while his 
would-be captor was rotting on his back. Among the serpent- eating 
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eag:le8, distributed over a large geographical area, including India, 
China, and seyeral of the Indo-Malayan islands, similar habits seem to. 
prevail. They are certainly inimioal to snakes of all kinds, and a large 
number of the young of these reptiles have been found in their stomachs, 
with, in one instance, a half -grown cobra. The extremely long, slender, 
and nearly straight claws of the Indian and Malayan Kite-eagle seem to 
have some relation to its peculiar and exceptional habite. It hawks 
over the top of a forest, and, on discerning a bird's nest, darts down 
and carries it off to discuss the contents, whether eggs or young, while 
still on the wing. None of the eagles approach the African Bateleur eagle 
in beauty of colouring, and the wings being much longer than the tail 
give it a singular appearance. The alternations of grey and black in 
the plumage, the coral-red legs and cere would alone mark its extreme 
distinction from most other members of the family, and it has the power 
of changing the colour of the naked skin at the base of the beak and 
round the eyes from red to orange. The fine crest of plumes on the 
head, erected at will, adds to the beauty of the species. 

A few prominent characters at once distinnruish the vultures from all 
other raptores. The head and neck are devoid of feathers ; the feet 
and claws are straighter; they feed almost entirely on carrion; and, 
instead of carrying the food to the young in their claws or beak, swallow 
it on the spot, and vomit it on arriving at the nest. They will frequentiy 
so gorge themselves with offal as to be scarcely able to fly. During the 
Crimean War vast numbers collected from North Africa and Asia Minor, 
finding a never failing banquet, both of man and beast, on the battle 
fields round Sebastopol. That these birds find their food by the eense of 
sight rather than by that of smell seems most in accordance with 
observed facts. A dead carcase is often discovered and devoured before 
it can have given out any odour ; and we can hardly suppose, however 
far gone in putrefaction, the scent would travel any appreciable distance 
against the direction of the wind. Nevertheless, vultures come from all 
points of the compass when a dead camel, horse, or mule offers a welcome 
repast. 

Soaring among the highest peaks of the Andes, where no mammal could 
breathe, even up to the verge of the line of perpetual snow, the Condor 
takes the first place among vultures. Specimens measuring nearly 10ft. 
in extent of wing are said to have been obtained, but the average of adult 
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indiyidnalB would probably not exceed 8ft. The onrions comb on the 
head and the mff of down round the neok give a very distinot aspeot 
to the bird, of which there are Bpecimens in the Zoological Gardens. 
Two other American species, the King vulture and Turkey vulture, have 
no particular interest, except in the bright colour of the bare skin on the 
neok. In the Old World, including South-Eastem Europe, Africa, 
Central Asia, Hindustan, China, &c., vultures abound, the principal 
being the black vulture, the eared vulture^ and the griffon. According 
to accounts of doubtful authenticity, vultures will occasionally carry 
their young from the nest when threatened with disturbance. They 
build in various situations, on rocky precipices, high trees and ruins, and 
have but a small number of young at a brood. 

The sub-family of Caracaraa — inhabiting tropical and South America 
and Africa — ^have a somewhat vulturine aspect ; but they are extremely 
vivacious birds, running swiftly, and possessing the corvine habit of 
carrying off articles which attract their notice. The peculiarity of a 
membrane uniting the base of the outer toes distinguishes them from 
all other birds of prey, and they frequent the ground and devour frogs, 
lizards, and snakes. The naked skin on the face is changeable at will, 
at least during a certain season, from purple to red, and vice versA. 

The African species, or so-called " secretary bird," has remarkably 
long legs and a crest of detached plumes. Though there can be no 
doubt that these birds destroy a great number of snakes, the stories of 
their prowess must be received with caution. The method of procedure 
is said to be thus : The secretary bird, detecting a snake at a distance, 
approaches stealthily, and, when near enough, makes a rush at the 
reptile and beats it down by repeated blows from its long legs. In the 
event of the snake avoiding this and striking out, the bird throws for- 
ward its wings and receives the attack on its strong primary feathers, 
but the conflict usually terminates very soon in favour of the secretary. 
Then the snake is taken and swallowed tail foremost, and the head 
crushed before it disappears. In this manner, we are assured by the 
usual ''credible observer,'' the bird wUl dispose of a snake 5ft. or 6ft. 
long and 4in. in diameter — a statement which the reader may believe 
or not at his discretion. The bird, however, is said to pull out any feather 
which may have been bitten during the contest ; and is even sometimes 
killed by the snake. A similar form of long-legged serpent eater 
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and the American Gariama most, apparently, in spite of some aberrant 
charaotera, be placed among the aooipitrine birds. 

In the second family of long-legged hawks {AccipibrvMB) the general 
characters are tibia and tarso-metatarsns of nearly eqnal length, a 
facial disc in some species, the habit of nesting on or near the ground 
in some oases, and an approach to the power of song exhibited by 
certain Afrioan goshawks. The African and Madagascan gymnogene 
has an extraordinary power of bending the tarso-metatarsal joint back- 
wards at will, this flexibility being supposed to assist it in drawing its 
prey — frogs, lizards, &c. — from creyices and holes. The harriers are too 
well known to require any description. Some writers haye accorded very 
high yocal powers to the so-called ''chanting" goshawks of Africa, 
crediting them with singing for hours daring the daytime and also at 
night ; but Mr. Layard, a naturalist by no means giyen to romancing, 
says that they will perch upon a high tree and giye utterance to a 
mellow piping whistle for some moments, a habit which, howeyer, has 
no counterpart in any other raptorial bird at present known. 

Though the general aspect and carriage of the ospreys is decidedly 
aquiline, the reyersible outer toe and the long tibia are points in common 
with the owls. They haye an immensely wide distribution, but are 
absent from South America and some of the Pacific islands. Their 
general habit is to go in pairs, but in North America they are sociable, 
particularly in the breeding season. The weight is usually between 41b. 
and 51b. Montague obseryes that the claw of the outer toe is consider- 
ably longer than that of the others. The principal food, no doubt, is 
fish, captured by swooping down upon the water with such speed that the 
prey has not time to escape. When we remember that the fall of a 
light gfut line upon the water or the shadow of a man is enough to 
scare a fish, we cannot but be surprised at the success of the osprey. 
Young duoks, coots, and moorhens, howeyer, do not come amiss to the 
osprey, and, as I haye seen myself, he does not disdain to play the 
highwayman on occasion. I was watching one day one of these birds 
perched upon the branch of a dead tree oyerhanging an inlet of an 
Australian bay, and hoping to be able to get a shot by a wary approach. 
Some two or three hundred yards away from the shore was a pelican, 
quietly filling his bag with fish in utter unconsciousness of the watchfnl 
robber. Presently the pelican rose from the water, and a few moments 
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afttrwazds the osprey hranohed himself from his perch with extended 
pinions and made straigrht for his quany. The pelioftn, apparently now 
well aware that he wonld be commanded to " stand and deUver/' took 
an awkward torn in the air, evidently much concerned for the contents 
of his bag, and endeayonred to quicken his Inmbering flig^ht ; bnt the 
ospr^, confident in his speed, sailed oyer the great bird and swept 
down npon him, tearing some feathers from his back, and returning in a 
sharp onxre to renew the hint to obey the summons. Bnt tiie pelican 
had had enough of it, and shot a fish out of his gullet, which the osprey, 
sweeping beneath him, caught in the most graceful and easy style long 
before it had reached the water, and then soared away triumphantly with 
his booty, allowing the i)elican to go his way without farther molestation. 
Bossibly other watchful pirates might have taken toll of him before he 
reached his destination. 

The buEzards constitute a well-defined family, pretty widely distributed 
over the temperate regions, but absent from Australia and the islands 
of Oceania. The tarsus is much longer than the tibia^ and the scales at 
the back of the latter are arranged in plates. It has been claimed on 
good authority for the European species that it is useful in destroying 
weak and sickly game birds, though it will not hawk at those which are 
strong, and that consequently it ought to be preserved. The " honey 
bassard ** is credited with the habit of feeding on the larva of wasps and 
humUe^bees, various insects, particularly caterpillars, and even berries ; 
but this bird is now more properly classed with the kites. In Sweden 
buzzards are caught while roosting, during migration, in large numbers, 
and either eaten fresh or salted for winter consumption. In this family 
is now included the so-called "harpy," a splendid bird, whose size — 
oonsiderably above 3ft. in height — entitles it to rank with the /eagles; 
its habits, too, being thoroughly predatory. It is confined to the 
tropical regions of the western hemisphere, where it pr^s upon the 
largest species of parrots, upon deer, the sloth, monkeys, and probably 
other wild animals, while it proves a most destructive enemy to the 
young stock of the farmers. 

Allied to the kites is a peculiar form found in South Eastern Africa, 
Madagascar, and New Gtiinea, which hawks in the evening and on 
moonlit nights, feeding principally upon bats. 

The whole of the raptorial order produces no more elegant, and, for 
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its size, pofwerfal, bird thftn the peregrine faloon, wliile its flight has 
been said to exceed that of any other in swiftneee. On this aooonnt it 
appears to have been employed from very remote times in the pursuit of 
game. Those who wonld acquaint themselves with the history and prac- 
tice of falconry should read the work on the subject by that most 
enthusiastic and well-informed sportsman, the Bey. G. E. Freeman, who 
enters into it with full knowledge and experience. The peregrines are 
distributed over the greater part of both hemispheres, extending as Ux 
to the eastward as the Philippines and New Hebrides, with some slight 
differences in size and considerable Tariety in plumage. None of the 
estimates of the pace of these birds can, in the nature of the case, be 
based on trustworthy data, but some writers believe th^ can travel at 
the rate of 150 miles an hour when in full pursuit. This seems 
extremely improbable, however, when we reflect that it is more than 
double the pace at which a trained pigeon has, in certain instances, been 
ascertained to fly. The jer falcons, the hobby, and the merlin, though 
good species, present general characters similar to the above. The 
falconets, a miniature race, between five and six inches in length, are 
inhabitants of India, Burmah, Assam, the Philippine, and some other 
islands of that archipelagro. So familiar a bird as the common kestrel 
needs no description. A considerable portion of its food consists of 
insects, which it has been seen to catch with its feet while on the wing 
and convey to its beak, and it certainly destroys an immense number of 
mice, with occasionally small birds and frogs. 

In all other birds except the owls, and in the vertebrata generally, the 
organs are symmetrical — %»e,f of the same size and shape on oppocdte 
sides of the body. Not only does the external ear of some owls differ 
considerably on opposite sides, but in one species the bony entrances to 
the skull are not the same in shape or position. In some cases the 
feathers form a very prominent erect false external "ear." The large 
eyes placed in front of the face, and the disc of feathers surrounding 
them to a greater or less extent, wibh the ever-present reversible outer 
toe, are sufficiently distinguishing characteristics of this sub-order. The 
plumage is always extremely soft, and the noiseless flight thus attained 
is probably an advantage in the capture of their prey. Though most of 
them are essentially nocturnal in habit, they may not seldom be seen 
abroad in full daylight, and some at least feed principally, if not entirely, 
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in the day time. There is no very obvious reaion for the unnBnal 
development of the organ of hearinsr in these birds, nnless it may possibly 
be to warn them of danger, since they are usually at rest at a time when 
most other animals are on the alert, and as a compensation for their 
inferior powers of vision in daylight. 

At the head of the leading family of owls (Buhonidoi) stands the 
great eagle owl of Europe and Asia, a bird whose size and strength 
enable him to capture the newly-born young of the roe deer, besides 
hares, rabbits, and the great capercailzie, while the rook is said to be a 
very common object of his midnight attentions. Another fine and 
closely-allied species inhabits America. The plea for protection of one 
at least of our species, the bam owl, if not also of the tawny and long- 
eared owls, seems quite conclusive, on the ground of the quantity of 
vermin they destroy. Thus the pellets of hair and bones, the refuse 
of digestion ejected by the barn owl, were examined, and out of about 
700 instances the remains of 1590 shrews, 693 water rats, 287 mice, 
three rats, sixteen bats, and about a score of birds were found ; 210 
pellets of the tawny owl yielded parts of thirty-three shrews, 296 water 
rats, forty-two mice, six rats, and forty-eight moles ; while twenty-five 
pellets of the long-eared owl gave remains of thirty-five water rats and 
six mice. One of the most important items here is the number of water 
rats, animals which do an incalculable amount of damage to the banks 
of rivers and dams. Waterton, who made a careful examination of 
numbers of these pellets, asserts that each pellet of the bam owl 
contains the skeletons of from four to seven mice. 

The fishing eagles and hawks are also represented among the owls, 
particularly by Indian and African species, though they appear to be 
somewhat rare. They are large birds, with the legs bare of feathers, 
and thoy capture fish by pouncing upon them in the water in the same 
manner as the osprey, etc., but their diet also includes reptiles, birds, 
and small mammals. Our familiar friend, the bam owl, has been seen 
by Waterton to plunge into the water and rise thence with a fish in its 
talons. The soles of the feet of the fishing owls proper are furnished 
with a roughened surface, which enables them, no doubt, to secure their 
proy more easily. Some of the representatives of this sub-order bear a 
similar proportion to the eagle owls that the sparrow-hawk bears to the 
golden eagle. Indeed, certain of the pigmy owlets are not larger in body 
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than a Btazling, and their food oonrists almost entirely of insects and 
smallireptQes. 

As a general role owls live in pairs, but the borrowing owls of the 
American continent form commnnities and take possession of holes in the 
ground formed by other animals, which th^ often share with the original 
oocnpants. In North America these little owls associate themselYes with 
the so-called "prairie dogs " {Oynomyi), a species of rodent, and bring 
up their broods in perfect amity in the same burrow with the mammal. 
Here, too, may often be found that sinister fellow-lodger the rattlesnake, 
in company with both birds and animals — a yery remarkable example of 
communism, from which the snake is likely to reap the greatest advantage. 
But, though the young of the rodents are not unfrequently found in the 
stomachs of the snakes, the birds do not appear to be molested by their 
reptilian assodates. While riding across the pampas of South America 
I have frequently met with these colonies of little owls, but am unable 
to say whether they had any companions, for no opportunity of examining 
the burrows presented itself, and the natives could give no information 
except such as was obviously a compound of ignorance and ridiculous 
superstition. These pert little fellows would sit at the entrance to the 
burrow and allow us to ride within ten yards of them, uttering the while 
a shrill plaintive whistle, and twisting their heads from side to side with 
all the stiff precision of a mechanical toy. It afforded much amuse- 
ment to out up the earth near them with a revolver bullet, when 
they would dive precipitately into the hole, to reappear the next moment 
like a jack in the box. I never saw one upon the wing, and cannot 
imagine how they live; for out on those great treeless 'pampas, animal, 
and even insect life, must be scarce, with the exception of the small 
partridge and the small birds which come periodically to gather the 
grass seeds. 

It would be interesting to ascertain how many species of the animal 
kingdom throughout the world fall victims to the various superstitions of 
mankind. While most innocent and even useful creatures are persecuted 
to the death, deadly and loathsome reptiles receive homag^e and pro- 
tection, because that self-sufficient "lord of creation," man, has chosen, 
in his gross stupidity to elevate them into his Pantheon. The 
unfortunate owl has almost universally been an object of hatred and 
persecution, and in the lower ranks of civilised nations we find no more 
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intelligenoe in this respeet thm among naktd aavagetr No Moa-man 
would waste his time in argrnm^nt with those who believe that the hooting 
of an owl betokens a death, or who regard mere ooinoidenoes as oanse 
and effect ; bat a better understanding of the tme habits of these birds 
should be inonloated in the minds of all oonoemed in the preseryation of 
game. Witldn thirty miles of the centre of oiviHsation and intelligence 
— ^to wit, London — I once saw the mouldering remains of several owls 
nailed upon the door of an onthonse adjoining the gamekeeper's oottage, 
in company with such well-known felons as carrion crows and stoats. 
On inquiring of sapioit ''velveteens" why these poor birds had paid 
the last penalty of a barbarous code of laws, I was informed that they 
destroyed the young partridges and pheasants, made cows slip their 
calves, and caused disturbance in general among men and beasts. 
Perhi^B his knowledge of bovine obstetrics may have exceeded mine ; 
but I ventured to ask how these birds could possibly assail the f eathezed 
game under his charge when brooded at night by their mothers in thick 
cover or long grass. To this, of course, was returned the oondusive 
answer that '' he knowed they did it." In the United Kingdom at least, 
where the eagle owl is at most a rare visitor, and the snowy^ owl 
extremely scare or nearly extinct, we need entertain no apprdmisions 
on account of the smaller common species, whose services to the fanner 
have, besides, been repeatedly demonstrated. 

Since the succession of orders in the class of birds does not depend 
upon any structural principle, they will be taken here mainly in relation 
to size. Though in every order there is a very great difference in this 
respect between its largest and smallest members, the larger are the 
most prominent objects and most fiuniliar to the ordinary observer. 
Among the Chrallatores, or waders, we have, it is true, such remarkable 
discrepancies in size and habit as those, for example, of the great bastard 
and jack snipe, the former of which has nothing to do with " wading," 
but rather frequents dry plains and heaths. Nevertheless, they 9xe 
properly classed together on account <^ certain anatomical res«nblaBoe». 
The long legs, the beak, and general aspect would seem, on si^terfioial 
inspection, sufficient justification for placing bustards with the Australian 
emu or the South American rhea ; but the first being a bird of powerful 
flight and the two last incapable of rising from the groundi . these 
oharaoterB alone must obviously predude any idea of an aUiaooew/ • . 
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The order may be thus diTided into nine families :• 

OBDBB n. 

GBALLATOBm. 



Familt L— Otididn, bostwdg. 
~ n.— Qmldn, omnM. 
in.— ArdeidsB* heroDB. 
IV.— Oiconiidn, stotln. 
v.— Platatetdaei, ■poonbillB. 



• • 

*• 



Familt VL— GhartdrUdn, ploven. 
„ VTI.-Ba)]id«B, rails. 
,. Yin.— SooIofMudde, snipes. 
M DC— Psophiidn, tmmpeten. 



These, again, are sub-divided into a number of sab-families. Thns the 
GmidsB haye the sub-families, grvMUB (tnie oranes), rhimjochetvMB (kagos), 
and ewrypygifMB (snn bitterns). The CiooniidsB comprise deormnos (true 
storks) and scopitus (nmbres). The Flataleidss contain plataUnm (spoon- 
bills) and ibidvnoB (ibises) ; the Gharadriid®, choAradrwMB (tme plovers), 
sfrepsilatincB (tnmstones), and hoBmatopodiruB (oyster catchers) ; the 
BaUidss, ralUnoB (rails and crakes), ffdlUmbUnoB (water hens), fuUciwioB 
(coots) and heUomithmcB (finfoots) ; Soolopaoidss, scolopaeinoB (tme 
snipes), iMimeniina (curlews), totanmm (sandpipers), phal(vropin<B (phala- 
ropes), and himantopirKB (stilt-plovers). 

The nesting habits of the group are very similar in most of the families. 
Frequently the nest is on the ground, or consists merely of a depression 
scratched by the parent bird, and the young are often able to run 
almost immediately they are out of the shell — a provision apparently 
related to protection from terrestrial foes common to many ground- 
building species in other orders. 

When in full plumage and strutting before the females, with his 
feathers puffed out, his tail spread, and the curious '* moustache " on 
each side of the base of the bill extended, the great bustard presents a 
very fine appearance, and in the grace and vigour of his love antics he is 
hardly excelled by any bird. The extent of wing is 8ft., the weight 
sometimes approaching to 301b. Though cai)able of sustained flight, and 
even of surprising evolutions in the air when fighting, these birds will 
run immense distances before rising, and are in all circumstances most 
difficult to approach. With the exception of a very occasional visitor, 
probably from France, the species is extinct here ; but when it does 
make its appearance, the usual persistent hunt after a rare bird is 
pretty certain to end in its destruction. It was, however, formerly com- 
mon on Salisbury Plain, the wolds of Yorkshire, and most of our heaths 
and downs. The last authenticated nest of which I can find any mention 
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was taken in Suffolk in 18S2. During the early part of 1871 a flook 
of no less than seven bustards (of which three were shot) was seen in 
the parish of Braunton, Deron, supposed to have been driven from 
the Continent by the disturbance caused by military operations. The 
singular throat-pouch, to which the opening is under the tongue, though 
it does not appear to be present in all male specimens, is inflated at 
the will of the bird, and has a capaci^ equal to about three quarts 
of water. Its use has not been ascertained, but as it is situated in 
front of the neck, and, unconnected with the trachea, it <}an have no 
concern with the vocal organs. The female, being a very assiduous 
sitter, and the nest usually on waterless plains, it has been suggested, 
with some probability, that the male carries a supply of the necessary 
fluid from the nearest source for the use of his mate and young. 

The grand Australian species used to be plentiful on the plains of the 
Darling Downs especially, and I have seen it on the flats within ten 
miles of Brisbane ; but free gunning has made short work with it by 
this time, no doubt. I should be sorry to say how many days I have 
spent in the fruitless attempt to stalk it alone, and without the help of 
a quiet old nag, under cover of whose body it may be readily approached. 
Patience, nevertheless, is sometimes rewarded in quite unexpected ways. 
Knowing that cattle were being driven off one of the Gondamine plains and 
that game of all kinds would be moved, I went out early one morning 
and ensconced myself in a favourable place among long grass, commanc|- 
ing a lagoon-like expansion of the river, where agitated wildfowl would 
probably settle, after a flight, to look about them. Nothing occurred to 
break the monotony of a flve mile trudge along cattle tracks but an 
effective snap shot at a prodigious specimen of Fseudechia porphyriacvs, 
the ubiquitous black snake, taking his morning bath of fervid sunshine. 
The morning passed with no sign of feather, and no sound but the distant 
bellowing of cattle and the crack of the stock-whip, and already the heat, 
from which the coarse grass gave no efficient shelter, was intolerable. 
I had made up my mind to give it up for the day, and was on the point 
of breaking cover, when the flapping of heavy wings behind and above 
me called my attention to two bustards coming overhead, scarcely twenty 
yards from the ground. The nearer promptly received the contents 
of one barrel right under his belly, and those of the second as he staggered 
at the shock, which brought him to the water, where he floundered about 
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and well utnxated hia ploiiMge, while I lose off my dolhee. Tekng mj 
belt-knife in my teeth in oaee of a tosde, I eooiL swam to the epot, to fiad 
the priie vi^ extremis, and brought him to land without diffionlty. Quite 
aatUfied with a bag of about 251b., I walked home gaily, and when that 
bird oame to table next day, nicely roasted, it turned oat to be a dieh for 
a j^otfrmatul— oomponnded, it wae agreed, ci gronse, woodoook, goLdoa 
ploTor, and sncking pig ! The habits of the Indian and Afrioan species 
are similar to those of their congeners in other parts of the world. 
The little bustard has been a visitor to this oountiy perhiq^ half a doaan 
times during the present oentuiy. The stone-ourlew, thidk-knee, or 
Norfolk plover, though it has a very plover-like aspect, is properly cisnned 
with the bustards. 

The cranes are well distributed over the o(mtinents ai both hemispherea, 
excepting South America. No one who has watched theee birds in the 
Zoological Gardens, where a fairly representative ooUeotion is usually to 
be seen, can fail to be amused at the extraordinary antics indulged in by 
them. Th^ will march up and down the indosure with solemn, stately 
stride and exaggerated assumption of dignity, and in an instant break 
into the most grotesque dances, swinging their legs about, bowing their 
heads, flapping their wings, and almost turning somersaults in their 
anxiety to excel in this peculiar pastime. The loud clanging voice oi 
some of these birds is conditioned with the long and tortuous course 
of the trachea or windpipe. In a few species, such as the Kaffir crowned 
crane and the Asiatic white crane, the trachea is short and straight, and 
the voice quite insignificant ; while- the Stanley, the Saras, the Sandhill, 
the whooping, and conmion cranes have a greatly elongated and con- 
voluted windpipe, in some cases of the great length of nearly 5ft» 
Mr. W. B. Tegetmeier, F.L.S., has thus described the most striking 
example of this arrangement : " The most extreme development of the 
trachea in the cranes is to be seen in that one which is frequently termed 
the whooping crane of America {Qrus Americana), It has a windp^ 
between 4ft. and 5ft. long, of which no less than 28in. are coiled up in 
the keel of the breastbone. The windpipe enters the keel below at the 
junction of the furcula, or merrythought, passes along first above the 
edge to the extreme end of the bone, then turns forward,, and comes te 
the front along the upper edge of the keel, where it is connected with the 
horizontal plate of the sternum ; it then turns back again as far as the 
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middl* of the ke«l, agun oomsa fonrard for > ihort Ungth, whan, onrviiig 
•huply dowmraidi on ituU, it proaeeda bookwrnidi, then domiirazds, 
then forwMda, Mid flodly npnids into Uia Interior of the thonu, wbar* 
it diTidsi into tbe two bronoM, going to the right and left lung*, the 
■jtinx or organ of Toioe being sitnated at the Infmoatian. So mnoh for 
the oonTolntion of the traohea in the adult eraoea. I think that tUa 
•ooonnt will in the main bear oat mj mggeEtion that the reenlt of the 
elongated onrreB oorroiponda with tiiat of thoee in a Frenoh horn, namely, 
th^ iooreaoe the depth and reaonaooe of tbe Toiee." In extremely 
young birda the trachea doei not enter the breaat bone at all, and ii 
quite (imple. All thii oomplioated diapoaition of the aonnding pipa for 




the ToiM oomes on with the growth of the fndividnal, and inoreaaea 
with age, eren attar it has become adult. Bj the oonrteay of Mr. 
Tegetmeiei I am enabled to give a. drawing of the eingnlar diapoaition 
of the trachea within the etemnm of the Anerioan crane ; the left 
member of the two thin platei of bone, forming the " keel," baring 
been remored to show the cODTOtntiona. 

'Hie oranea laem to be very easily tamed and to attach themt^TM to 
man in a remarkaUe manner, A yonng pair in the poHeeeloD of Ton 
SeyfterUti need to make UiemielTci perfectly at home in the honaa and 
abont the tarn, feeding with VM aaimala, tdlowiBg the eattla 'to tta 
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maadowi, and bringring them home in the evening with all the preoision 
of a herdsman. One of these evinced a aingrolar affection for a bull, and 
was disconsolate when separated from his friend. He even nnderstood 
the office of goardian of the public peace in the farm yard, screaming at 
and striking with his bill any of the animals which quarrelled, and 
though in full possession of his powers of flight and accustomed to divert 
himself in the air, he seemed to consider his human masters as his 
rightful owners and best friends. In the South American " trumpeters," 
BO called on account of their resonant voice, we have an aberrant form 
inhabiting forests, and said to be addicted to a diet consisting of small 
reptiles and insects, a kind of food for which their strong, arched bill 
would be adapted. The kagus and sun-bitterns are represented each by 
a single species peculiar respectively to New Caledonia and South 
America. 

The herons are very widely distributed, and present no very peculiar 
characteristics. That they are in the habit of concealing themselves by 
stretching out their long necks, with the bill in the same line as the neck 
and pointing upwards, so as to appear like a rush or a flag, I am quite 
certain, for I have repeatedly seen them do this in the Australian swamps 
on the approach of the sportsman ; and then if the eye is for a moment 
taken off the bird it is most difficult to find it again. Passing the flats 
of the estuary of the Teign by rail, a dozen herons may be seen in the 
space of a quarter of a mile, all standing bolt upright and perfectly 
motionless. Possibly, however, this may merely be their attitude of 
attention. In the neighbourhood of Moreton Bay, and especially upon 
the streams running into it, the nankeen night heron is very abundant. 
Scarcely a day passed that I did not bring one of these to bag, and with 
aU the more satisfaction that they are excellent eating. Stealing quietly 
up a creek here one morning, crouching in the bow of the boat while a 
friend pulled the carefully muffied oars, I shot a night heron as he was 
crossing the water ahead of us, and lifted him into the boat as she 
forged on to the spot where he fell. The specimen was so little injured, 
with the exception of one protruding eye, which gave his head a ghastly 
look, that I put him under the seat wrapped in a piece of newspaper, 
intending to have him stuffed. A few minutes afterwards I heard behind 
me an excited exclamation from my friend — *' the heron ! the heion !" 
and, looking back, saw my dead (!) bird diving over the side into the 
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water and making off as fast as be oonld swim. After some little trouble 
and a blow from the oar be was reoaptnred— as dead, apparently, as a 
stone now — and consigned to tbe newspaper. A conple of teal baying 
been bagged and tbrown into the boat, we were approaching a small 
swamp which was certain to hold fowl, and intended to land there. A 
sadden scnffle dose to me, and, behold, that immortal bird was in the 
water again, more lively than ever I This time be was as nearly as 
possible lost by getting into a dense patch of growth interlacing the 
boughs of a fiJlen tree, among which the boat could not have been 
pushed ; but a skilfal turn brought him within reach of the boat hook, 
and a smart blow settled the matter, with little more damage than a 
further protrusion of the eye from its socket. " Wring the uncanny 
brute's neck," says my friend, "he made a good sham of it, and he'll be 
off again if you don't." But I was unwilling to spoil his very fine 
plumage, especially as there was no sign of life, and laid him gently on 
his back in the stem sheets that he might dry in the hot sun while we 
paddled up to the swamp. Besuming my place in the bow, neither of us 

thought any more of the matter for a few minutes, when G , to my 

surprise, gradually slackened speed and exclaimed, in a stage 'whisper, 
'' Just look at that awful bird. Give me the gun and let me put an end 
to him." ''No; go on rowing slowly, and let us watch him," I said. 
He was now stealthily climbing up the side of the boat with the injured 
^6 hanging over his cheek, and, feeble as he was, evidently bent on 
making one more effort for his liberty. After several fruitless attempts 
he gained the g^unwale, slid into the water and made off down stream 
with an alacrity quite incredible after the battering he had received, and 
would certainly have got ashore had I .not given him the cow!^ de grace 
with a charge of shot. To my thinking this was as clear a case of 
feigning death as well could be. In every instance the moment the bird 
was caught he became motionless, and appeared to be dead, thus com- 
pletely deceiving his captors and obtaining one more chance of escaping 
them. In the volume of the ''Proceedings of the Zoological Society" 
for 1875, Mr. Hudson published an account of this instinct in Ardetta 
mvolif,eris, a smaU species of South American heron. He fired at the bird 
steal&g along through some rushes ; but, on arriving at the place, could 
see nothing of it. He was about to go away, when, after a long search, 
to quote his own words, " There stood my heron on a reed no more than 
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8in. from and on a IotoL with my kmoes. He wm parolied, the body erect, 
and the pomt of the tail tonohing the reed grasped by hia feet; the 
long tapering neok was held stiff, straight, and vertioaUy, and the 
head and beak, instead of being oarried obliqoely, were also pointing 
np. There was not from his feet to the tip of the beak a pero^tible onnre 
or inequality ; bat the whole was the figure (the exact ooonterpart) of a 
straight tapering msh ; the loose plumage arranged to fill inequalities. 
The wings pressed into the hollow sides made it impossible to see where 
the body ended and the neck began, or to distinguish head from neok, or 
beak from head. This was, of course, a front view, and the entire under 
surface of the bird was thus displayed, all of a uidform duU yellow, like 
that of a faded msh. I regarded the bird wonderingly for some time, 
but not the least motion did it make. I thought it was wounded or 
paralysed with fear, and placing my hand on the point of its beak, f cnraed 
the head down till it touched the back ; when I withdrew my hand up 
flew the head like a steel spring to its first position. I repeated the ex- 
periment many times with the same result, the very eyes of the bird 
appearing all the time rigid and unwinking, like those of a creature in a 
fit. What wonder that it is so difficult, almost impossible, to discover 
the bird in such an attitude ! But how happened it that while repeatedly 
walking round the bird through the rushes I had not caught sight of the 
striped back and the broad, dark coloured sides P I asked myself this 
question, and stepped round to get a side yiew, when, nmrdbtle dtetu / 
I could see nothing but the rushlike front of the bird. His motions on 
the perch as he turned slowly or quickly round, still keeping the edge of 
the blade-like body before me, corresponded so exactly with my own that I 
almost doubted that I had moved at all. For some time I continued experi- 
menting, pressing down the bird's head and trjring to bend him by main 
force into some other position ; but the strange rigidiiy remained nnre- 
laxed, the fixed attitude unchanged. Finally, I plucked him forcibly 
from the rush and perched him on my hand, when he fiew away only 
fifty or sixty yards off, and dropped into the dry grass. Here he again 
put into practice the same instinct so ably, that I groped about for 
ten or twelve minutes before refinding him, and was astonished that a 
creature to aU appearance so weak and frail should have strength and 
endurance sufficient to keep its body rigid in one attitude for so long a 
time." An Australian nankeen night heron which I wounded, assumed 
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the lame upright ftttitude, after Btriking the retriever who found him 
very severely below the eye ; bnt as this was several years before Mr. 
Hudson made his observations, it did not ooonr to me to see whether he 
would retain it if touched. Mr. T. W. Wood, whose admirable delinea- 
tions of birds and animals are now so familiar to students of natural 
history, observed a newly-arrived bittern in the Zoologioal Gardens 
" holding himself," he says, "as still as a statue, with head, neok, and 
bill in a straight line, and pointing to the sky, the eyes staring straight 
at me whether I moved to the right of left, the neok and bill being kept 
rigid all the time." The night herons of Australia on rising from a 
swamp will frequently stand motionless in this position on the branch 
where they have perohed, and may then be approached within a few feet. 
We cannot but regard these actions, whether " instinctive" or the result 
of cogitation, as protective, and they would, no doubt, be often noticed in 
this group of birds if the peculiar habit were more generally known. 
Even the keen eye of an accipitrine bird hawking over a marsh might 
easily be deceived by that brown or grey figure standing rigidly erect, 
like a patch of rushes or a withered reed. 

The storks are much more solid in build than the herons and cranes, 
and the genus myctmia contains three splendid species, peculiar respec- 
tively to Africa, Australia, and South America. I met with the Aus- 
tralian speaes only twice — it is certainly a very rare bird, and apparently 
solitary— once on the Darling Downs, and again near Brisbane on that 
swampy expansion of Kedron Brook which was known to the gunners 
of that time as "The Serpentine." Day after day I watched this noble 
bird through a binocular and stalked him with infinite patience, but could 
never decrease the distance to less than about 160yds., though there was 
ezoellent cover of trees, rushes, and long grass. He walked about in the 
shallow water, continually plunging his beak, in to secure some pr^y 
which I could not see, and walked at such a rate that it was most dis- 
tressing work to keep pace with him for an hour at a stretch, while he 
led me that chase without the least intention of ever letting me make 
a nearer acquaintance. At last he must have become quite accustomed to 
me, for he would allow me to stand up and continue the hopeless task and 
not take wing. When, however, I at length attempted to make a rush 
for him, under cover of some bushes, he sprang into the air, and went 
away with a vigorous and rapid fiight — ^wholly unlike birds of this kind 
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— whidi zeminded me strongly of the ibis. A more than half grown 
jabira kept by Dr. Bennett became Toxy tame, but did not utter a sound 
during the six or seven months it was with him. While duok shoot, 
ing in the Birer Plata I came suddenly on the South American sjieoiee, 
which rose almost under my feet, but was away before I had reooyered 
from the astonishment of seeing such a mighty bird get out of a small 
brook, and the charge of No. 4 shot rattled harmlessly on lus feathers. 

If any bird more than another might be considered likely to evoke 
superstitious ideas, one would think that the adjutant, with his gaunt, 
starved looking body, repulsive countenance, and disgusting habits should 
stand at the head of the list. A decomposed water^sodden Hindu or the 
ineffable filth of an Oriental town is a very hownB Ixmche to this universal 
scavenger, and the nastier the people whose dirty work he does, the greater 
is the respect they accord him. It would be easy to let imagination run 
riot about such a creature, and from his known habits endow him with a 
worse character than that which has been attributed to the beautiful 
owls. He is said, to possess the capacity for swallowing at a single gulp 
a cat or a leg of mutton without any inconvenience. However this may 
be, objects of considerable size are devoured, and the singnlar pouch, 
often over fifteen inches in length, dependent from the neck, may, it has 
been suggested, supply air to the lungs while the bird is in difficulty 
about getting its food down. There seems to be no doubt that the 
adjutant is an active destroyer of snakes and other reptiles. 

One of the most striking members of the stork family is the '* shoe- 
bill " of the Nile (Balamieejps rex) and Central Africa generally. Petheriok 
found them in gpreat numbers on the Upper Nile, and remarks that they 
nest on the gnround. A smaller bird, of similar aspect, is the umbre« a 
specimen of which was located in the Zoological Gardens in 1880, and 
admirably figured by Mr. T. W. Wood in the Field of 25th December in 
that year. The most remarkable trait about this bird is its habit of 
decorating its domed nest with any shining or conspicuous object, such 
as buttons, small bones, and pieces of crockery, after the manner of 
the "bower birds " with their curious playgrounds in the Australian 
bush. In other respects, too, its activity on the wing, its movements, 
and general behaviour mark its present position among the storks as very 
doubtful. 

The PlaialeidoB include the two sub-families of spoonbills and ibises. 
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fhongh the differenoe in external appearanoe is immense. The spoon- 
bill nests in numbers in Holland, and may be an oooasional visitor to 
ns, and the genns, containing some fire or six speoiee, is well distributed 
over the world, thongh it most affects the warmer latitudes. Among the 
largfe number of known species of ibis — deducting those which have 
probably been raised to specific rank while in immature plumage — 
some twenty-five — a few are peculiarly interesting. First we have the 
celebrated "sacred " ibis of the Egyptians, so characteristically depicted 
upon their monuments that if they had not frequently embalmed it there 
could be no doubt of its identity with the species still common in 
Africa, though it has almost departed from the scene of its former 
veneration. From their narrow standpoint the ancient Egyptians viewed 
the bird as the special harbinger to them of the rising of the NUe, and, 
by a f ftTnilmr mental process, as the cause of the beneficial fiood which 
was to spread the fertilising film of mud over the low agricultural lands, 
and once again bring forth a plentiful harvest. The servant and 
messenger of the Nile-god thus became substituted for the god himself. 
He must have temples and a pyramid specially devoted to him, and 
be honoured with embalment in the rarest spices, if haply the divine 
spirit should one day choose to re-occupy the body of the feathered 
mummy. All this time, far away on the Zambezi, on the lake and stream 
sources of the mighty Congo, of which the pyramid builders knew 
nothing, the ibis was following the rising waters to gather the molluscan 
food stranded on its banks or in shallow pools, where there was no man 
to worship, and none to endow a simple natural phenomenon with the 
significance of a direct interposition of the Deity. Egyptian boys dared 
not for their lives rob the nest of an ibis. It walked about the crowded 
streets of their towns with the familiarity of a barndoor fowl, and if any 
unlucky wight should chance to kill or injure it by accident even, 
nothing would appease the priesthood but the execution of the miserable 
offender. This was the condition of the superstition in the time of 
Herodotus, and perhaps it is not surprising that a people who could 
in any circumstances count the life of a paltry bird of more value than 
that of a man, failed to survive as a nation in the presence of the 
vigorous and practical tribes then closing around them. Beautiful as 
the bird is, with its white plumage and black-purple plumes springing 
from the wing coverts, it must have been an intolerable nuisance to all 
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ezmpt the piieflte, who, no donbt, found iheir profit in maintaining tho 
Bnp«ntition eren by the penalty of death. The gloeay ibis, plentifol 
in the warmer Eones of the New and Old world, has often been observed 
in Alrioa, and leems to have been eqnally ftbrniliar to the Egyptians. No 
one who has not seen a flodk of eoarlet ibises along the margin of a Soiath 
American swamp oan realise the beanty of the coloration from the 
inyariably ibded and dingy hnes of a stnfFed specimen. The remark- 
able Anstralian, form known as the " straw-necked ibis," is yery common 
on the east coast in spring, where I have seen many flocks of abont fifty 
or so in the conrse of a day. These will pitch down in shallow swamps 
among stunted <' tea-tree " (or more properly *' Ti-tree ") growth, feed- 
ing upon snails and insects. Then they afford splendid sport, as they 
rise and go straight away in fast and powerful fiight, and come down 
with twice the "thnd " of a cock pheasant. Shonld one be so fortnnate 
as to have a fiight pitch near one when concealed, great execution nmy 
be done, for they feed as dose together as starlings when first alighted. 
From the front of the neck hang a number of feathers, consisting of a 
shaft only, which to the eye and touch are just like straw. This bird 
is excellent eatings even cooked in the roughest manner, by splitting 
it down the middle and roasting on the hot embers of a bush fire. 

The plovers form a large family, with considerable difference of 
characters. Among those moat familiar, are the lapwing, grey, sand, and 
golden plovers — all true plovers — the hinder toe being absent or very 
short, a character observable also in the bustards. They have the habit 
of approaching and leaving the nest by a roundabout way when watched, 
and of pretending to be wounded in order to draw off the intruder in 
chase of them. The Australian representative of our lapwing engages in 
fierce confiicts by means of the orange yellow spur attached to the wrist 
joint of the wing at the point where the false thumb starts from the 
limb. The oyster catchers, so well known for their black and white 
plumage and reddish-orange legs, are almost indistinguishable in such 
distant regions as Northern Europe and Australia, but a black species 
occurs in the Southern Hemisphere. The tumstones, again, are very 
widely distributed, and they breed as far north as the Slst parallel. 
These birds are most diligent in turning over stones, &o., in search of 
insects. Audubon has given a good account of their method of working, 
but I think the observations of Thomas Edward, the Banff naturalist. 
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pnblislied originally in the Banjfstwre Jovmal, Deo. 81, 1850, are eren 
more interesting, and I oannot forbear quoting part of his narratire. 
Haying noticed two of these birds on the shore near a rather large objeot, 
he crept within ten yards. " At length I came in sight of the two little 
workers, who were busily endeayonring to tnm over a dead fish, which 
was folly six times their size. . . . They were boldly pnshing at the fish 
with their bills and then with their breasts. Their endeavonrs, howerer, 
were in yain ; the object remained immovable. On this they both went 
round to the opposite side, and began to scrape away the sand from 
beneath the fish. After removing a considerable qnantity, they again 
came back to the spot which they had left, and went once more to work 
with their bills and breasts, bnt with as little apparent snccess as 
formerly. Nothing daunted, however, they ran round a second time to 
the other side, and recommenced their trenching operations with a 
seeming determination not to be baffled in their object, which was 
evidently to undermine the dead animal before them in order that it 
might be the more easily overturned. While they were thus employed, 
and after they had laboured in this manner alternately for nearly half an 
hour, they were joined by another of their own species, which came flying 
rapidly from the neighbouring rocks. Its timely arrival was hailed with 
evident signs of joy. I was led to this conclusion from the gestures 
which they exhibited, and from a low but pleasant murmuring noise to 
which they gave utterance so soon as the new comer made his appearance. 
Of their feelings he seemed to be perfectly aware, and he made his reply 
to them in a similar strain. Their mutual congratulations being over, 
they all three set to work, and, after labouring vigorously for a few 
minutes in removing the sand, they came round to the other side, and, 
putting their breasts simultaneously to the fish, they succeeded in raising 
it some inches from the sand, but were unable to turn it over. It went 
down again into its sandy bed to the manifest disappointment of the 
three. Eesting, however, for a space, and without leaving their respective 
positions, which were a little apart the one from the other, they resolved, 
it appears, to give the work another trial. Lowering themselves with 
their breasts to the sand, they managed to push thei)r bills underneath 
the fish, which they made to rise to about the same height as before. 
Afterwards withdrawing their bUls, but without losing the advantage 
th^y had gained, they applied their breasts to the object. This they did 

8 
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wiftk Mdi fbne and to wmA poipoM ttrt si kBgtkit 
loOad ■erenl yaids downs dii^ dsolmlj. It vaa foDoved 
ilhiiiHi II lij llin Ml ill tliiww n lifii Imfirn thnj nnuM mmmr Ifcnir 
TlMj imuDod «i««rij to tiM spot wbnoe tibflj had diriodhE«dtl» 
wlnA bad ao lon^ oppoaed thaoi, and thay gana aaaiital alili pwwf hf 
tfaair lapid and ooainnMid moriMwiti tibat tibflj nan gi yui y "^ *>^ aM|ilii 
repaat as tl» imrard of tlieir indaatrioaa and imiaawiaU^ laboon. 
.... When they ^peand to hsTe done and be aitiiiiwil, I acoae feoat 
mj pfaMs 6t eoneealment. On friamining the fiihy I found it to baa 
qpeeimen ol the eommon ood. It waa neaiiy 3Kt long, and it bad been 
imbedded m the eand to tiie depth ol about 2m." It woold be difknlt, 
indeed, to mateh this in the hiatoiy ol animal inteDigenee aaan nianiiiiiii 
of the adi^tation ol means to an end and ol eouMrted aetaon for iti 



Among tiie stitts or stilt-ploferiy eztremefy kmg legged wadera, tbe 
STOoete are remarkable for their alender np-enrred biDs and webbed feet^ 
on iHddi latter oharacteiiatie they need to be indnded among the naiatorea. 
Tbeae birda hare a peeoliar method ol feeding fby sweeping tiieir biOs 
from aide to aide in the water or nmd with the sotian ol a penon mowing, 
nerer, so for as I have eeen, making a direct thrast at the food aa do 



The laila in<dude birda of considerable dilfarenoe ol extamal aspeot, 
sndi ss the eomcrske, with the geneeal shape ol the partridge or iioail ; 
the coots, with their robnst bodies snd lobed toes, snd tfaejaosnas, whose 
slender bodies sre perched on enormoosly long legs, famished with 
exbemely long toes, to enable them to ran orer the lesTes of aqoatic 
plants. Oar common landrail, so weU known hj its harsh cry in early 
snmmer, thoagh so diffioalt to flash, migrates to Central and even Sooth 
Africa — an immense joomey for so short winged a bird. The Soath 
American forests contain a rery large species, and in New Zealand — the 
land of flightless birds — there is a species which cannot fly at all. In 
^almost every pond in the United Ejngdom which oontainH a little oover, 
4uid is tolerably qoiet, we are sore to find one or more pairs d moorhens. 
•Cases are on record of nests being boilt in trees at a distance from the 
water, and from 10ft. to 18ft. from the gronnd ; bnt these birds also 
bmld roosting nests. In 1870 a moorhen bronght oif soTsn young dose 
tto the edge of a pond in an ordinary nest, and, when two days old, todc 
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them abont 100 yards away to a seoond nest she had built in an OTer- 
hanging willow, where they remained until it became dilapidated, when 
she bnilt another cloie at hand in the msheB, and subsequently two more, 
of green rushes, all of which were certainly used for roosting. The bird 
must have carried her young into the willow on her back. These facts 
were obserred by a friend as well as myself, and there was but one pair 
of old birds on the pond. The general habits of the coots are very 
similar, though I belicTe the nest is iuTariably built on the water. The 
finfoots of tropical America and Asia possess the lobed toes and a long 
bill. Many representatires of the rails may usually be seen at the 
Zoological Gardens, including the beautiful purple-blue Australian porh- 
hyrio, with his scarlet legs and bill, and other exotic species. 

The large members of the Bcolopacidm (the curlews) are widely dis- 
tributed OTer the world, and, like the family generally, seem equally 
tolerant of warm and cold latitudes. They present no particular points 
of interest, except in the case of the rare red-billed species of the 
mountain regions of Central and Northern India. Notwithstanding their 
very snipe-Uke aspect, some modem ornithologists include the genus 
R}vyiMh(B(ky the beautifnl " painted snipes" of India, Australia, Africa, 
and South America, with the curlews. The females are larger and more 
highly coloured than the males, and the male in one species at least 
(the Indian) almost certainly incubates the eggs and brings up the young 
by himself. 

The ruffs (the largest of the sandpipers) are among the most pug- 
nacious of all birds. Though not endowed with any special weapons, 
they will fight with the stubborn determination of game cocks, and, as 
they are polygamous, the fights go on until the females begin sitting, 
when thwe is no further occasion for riyalry. With respect to Colonel 
Montagu's observation that " the ruff and, indeed, every feather is more 
or less distended, the former sweeping the ground as a shield to defend 
the more tender parts," Darwin remarks "this is the only instance 
known to me in the case of birds of any structure serving as a shield." 
Those who wish to make further acquaintance with this singular bird 
should read Montagu's admirable account of its habits in confinement. 
Among seven dozen males which he examined, not any two were alike in 
plumage; but it appears his confined birds reassumoicl their individual 
plumage, whatever colour it might be, each suooessive spring. 

s2 
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WoodoookB and snipe, familiar enough with na in winter, migrate to 
Africa and Asia Minor in the spring, where, no doubt, the great bnik of 
the broods are raised; bnt no inconsiderable nnmbers remain in our 
southern and sonth-westem oonntiee, and some even in Scotland. I have 
heard on entirely tmstworth j authority of three snipes' nests in one small 
bog on Dartmoor, where also woodcocks have often been flushed in 
summer. The unusual habit of the woodcock in carrying its young 
clasped, probably, between its thighs during its flight to its feeding 
grounds, or to place it in safety, has been attested too often by careful 
observers, both in Europe and America, to admit of any doubt. To my 
former remarks on this subject, I may add the following from Mr. St. 
John's "Natural History and Sport in Moray," which is most droum- 
stantial, and seemingly condusive: "That the old birds carried their 
young I had long since ascertained, having often seen them in the 
months of April and May in the act of doing so, as they flew; towards 
nightfall, from the woods down to the swamps in the low grounds. 
From close observation, however, I found out that the old woodcock 
carries her young even when larger than a snipe, not in her daws, which 
seem quite incapable of holding up any weight, but by clasping the 
littie bird tightiy between her thighs, and so holding it towards her 
own body. In the summer and spring evenings the woodcodcs may 
be seen so employed, passing to and fro, and uttering a gentie cry on 
their way from the woods to the marshes. They not only carry their 
young to feed, but also, if the brood is suddenly come upon in the day- 
time, the old bird lifts up one of her young, flies with it fifty or sixty 
yards, drops it quietly, and flies silently on. The littie b|rd immediately 
runs a few yards, and then squats flat on the ground amongfst the dead 
leaves, or whatever the gnround is covered with. The parent soon returns 
to the rest of her brood, and if the danger still threatens her, she lifts up 
and carries away another young bird in the same manner. I saw this 
take place on the 18th of May.' ' 

The common snipe is found almost all over the world. Eiding across 
the Great Australian plains in the autumn, when the rains have 
softened the earth, the horseman raises wisp after wisp of snipe for 
hours in succession — and such wisps ! A hundred birds, or more, may 
rise at the same moment within a radius of twenty yards, and this 
probably represents the average distribution over a plain ten miles broad. 
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With a light gun and plenty of oartridgM of No. 8, a fair shot onght in a 
oonple of honrB to make a bag whioh he conld not well carry. Nothing 
is easier to find than a snipe's nest, if the male bird be watched. Dnring 
the laying and nesting season he mounts high in the air, perhaps 
1000ft., and anon descends in a series of large cnrres, nttexing a note 
qnite nnlike the ordinary sonnd, and pitches dose to the nest. Another 
very peculiar sonnd is made daring the descents — ^never while the bird 
is rising — which has been compared to the bleating of an old goat by 
Montagn« and to the neighing of a horse, to distant thnnder, Ac, by 
others. I first heard the singular noise made by the snipe among the 
marshes on the La Plata many years ago, and as it was qnite new to me, 
never having read anything abont it or had the least knowledge that snch 
a peculiarity existed, it was a surprising phenomenon. Concealed in the 
thick " paja " or rough grass on the margin of a swamp, I was able to 
watch the bird closely. Time after time as he swept by me within ten or 
twenty yards I saw the outspread tail and extended wings, and heard 
the sound, which, to my ear, is best compared with the letters thr-r-r-r-r, 
prolonged for several seconds, in &bct, as long as the descending curve 
lasts, but with a somewhat sharper tone than the vibration of the human 
tongue can express. It never occurred to me to attribute this to any- 
thing but the action of some of the feathers in passing through the air, 
and it seems to me that those who can find any resemblance in it to 
bleating, neighing, &c., must possess either a lively imagination or an 
indifferent faculty of comparison. Several years afterwards, on a warm 
day towards the end of February, a snipe which I flushed on Dartmoor 
rose high in the air, and in descending produced exactly the same sound 
as that emitted by the South American bird. Probably he was mated, 
and thus signified to his partner the approach of the enemy. 

In a paper published in the Proceedings of the Zoological Society, 
1858, p. 199, M. Meves proposed an explanation, whose substance is as 
follows. The outer tail feather on each side is provided with a strong 
sabre-shaped shaft, carrying stiff barbs, the outer half of the vane being 
much narrower than the inner, and its barbs strongly bound together. 

By fastening one of these feathers to a long stick, and drawing it 
rapidly through the air, he obtained an imitation of the sound, and con- 
cluded that it proceeded from the impact of the air upon this feather. 
I have made the experiment in every way I could devise, but never 
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obtained any roralt that was not eqnaJly well produced by a primary 
wing feather similarly treated, and even by the onter tail feathers of 
other birds, so that I have a difEloalty in accepting his yiew aa con- 
dlnsiye. The corresponding tail feathers of the woodcock will be seen 
on examination to be identical in shape with those of the snipe, though 
oonsiderably larger ; bat a similar habit has not, so far as I know, been 
observed of this species. 

Of the other British species, the great snipe has been killed pretty 
frequently, while of the so-called "Sabine's snipe," probably merely a 
melanous variety of the common bird, not a dozen examples are known. 
The brown (or "grey" snipe, as Ck>uld calls it) has occurred several 
times. The " jack " snipe is usually held to be a solitary species ; but the 
poulterers' shops in London sometimes oontain almost as many as of the 
commoner bird, all snared the same night on the Essex marshes, and I 
have more than once seen two or three flushed together on Dartmoor with 
a wisp of full snipe all brought to bag. This bird, at all events, has never 
been known to breed with us. Among the remaining members of this 
family, the dunlins, sandpipers, and knots, the latter (Tringa coniitiM) 
is interesting from the mystery attaching to its breeding place, which has 
lately been determined to be on the inhospitable and almost inaccessible 
shores of land within the Arctic circle, for Captain Feilden, B.A., the 
naturalist of the last British expedition, 1875-6, brought home a pair 
with their young, which are now in our national collection ; but neither 
can any museum nor private person boast the possession of a single egg 
which can with certainty be referred to this bird. If any living oreature 
has yet passed over the region of the North Pole, that creature is probably 
the knot. Its nursery, there can now be little doubt, is on the shores 
of the Novaya Zemlya, Spitzbergen, Franz Josef Land, and Smith's 
Sound, during the intense but short Arctic summer of perpetual daylight. 
Thence it migrates southwards, arriving with us in August, and, as 
winter approaches, going still further southwards to the Cape. If we 
suppose the birds found in South Africa to be the same individuals as 
those which left their northern breeding grounds at the end of July, 
and that they again reach their nesting places in the following May, they 
will have made a journey to and fro of 12,480 geographical miles, or an 
average of 47 miles per day during 265 days, from latitude 70deg. N. to 
34dcg, S., and back again. But the bird is found also in Australia, 
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Does he reach that latitude from the north, or are there oorresponding 
breedinfp groimdB on the shores of Antarctic lands? Or have these 
Australian visitors come from the north by way of the coasts of Japan 
and China, a jonmey of even greater length P How is it that a bird so 
intolerant of cold as to shnn a winter temperatore so moderate as it often 
is in these latitudes should have selected for its nesting place a reg^n 
of the earth where the brief summer is scarcely long enough to permit 
the rearing of its young P Possibly it is a habit inherited from remote 
ancestors who knew the genial climate of Meiocene times, when an 
exuberant yegetation of sub-tropical character flourished for within the 
Arctic circle ; when the vine, fig, and cinnamon grew in Devonshire, and 
in the valleys of Greenland, amidst maples, limes, and planes, the ever- 
green magnolia perfumed the warm air with its fragrant blossoms. So 
many extraordinary circumstances present themselves in the migratoiy 
instinct of both birds and animals, for which no complete explanation is 
forthcoming, that we are compelled to seek in remote geological ages, 
and under different physical conditions, the origin of impulses which 
may have been transmitted through a vast number of generations and 
become ineradicable habits, though neither the climate nor the distribu- 
tion of land and water in which they originated any longer exists. 

The nesting instincts of the pretty little lobed-toed phalaropes incline 
them also to the habit of rearing their young in the northern latitudes of 
this hemisphere, both in Europe and America, and their migratoiy impulse 
similarly disposes them to long joum^s southwards, at least, as far as 
the Moluccas. Owing to the delicate lobed membranes on their feet they 
are enabled to swim easily, and when wounded to dive with the f adlity 
of a duck. Nothing can be more graceful than the appearance of these 
tiny waders, paddling about in search of the minute aquatic animals 
which furnish them with a large portion of their food. 
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on the Andes, Bome 13,000ft. above the level of the sea, we shall 
find some members of this widely distribnted order, whose families are 
adapted to very varied oonditions of existence. Whilst the gnUs are almost 
perpetnaJly npon the wing seeking their food upon the wide ocean, the 
penguins, whose fore limb is aborted to a mere swimming paddle, are 
nnable to rise a foot 'above the gronnd. There are, however, the common 
characters of the webbed or palmated foot, compact plumage, and oily skin, 
to distinguish them from the members of any other order, besides their 
uniformly aquatic habits. The diversity of plumage, sexual and immature, 
has led to much confusion in specific distinctions, and is still a source 
of dispute, into which I have no intention of leading the reader. No one 
who has seen them skimming along the surface of the water, like 
veritable swallows, with their pointed tails and wings, can have failed 
to admire the graceftil movements of the terns. The flight of the true 
gulls, on the other hand is more laborious, and their actions far lees 
interesting. The usual food of the gulls is, as a matter of course, fish 
or any offal to be picked up from the waters, such as dead cetaceans, 
or even human corpses ; but the greater black backed gull {La/rv>s 
marvMM) is much addicted to the destruction of the young and eggs, 
and at times the adult birds of several species of water fowl, while the 
great skua of the Southern Ocean live to a great extent upon petrels. 

Among the ProcelicbnidcB or " storm gulls," are both the noble alba- 
tross and the diminutive stormy petrel. There has been so much discus- 
sion on the subject of the *' soaring flight " of the albatross, that though 
I have referred to it at some length in Chapter n., it may be useful 
to give briefly some notes which have since come to hand. The accom- 
panying diagram and description were sent me by an officer of the 
BoreaUs, as the result of a number of observations, which agree in all 
essential features with my own recollections of the flight when a 
circle is described, and applies, with slight modiflcations of the principle, 
to all the flgures — ^loops, curves in different planes, and serpentine 
movements — ^which the bird describes in so much variety. " Generally} 
they fly in circles about 20ft. above the water. If small circles, they 
will describe two or three, each decreasing, without flapping their wings. 
If large, when three parts of the way round they flap three or four 
times, as at that point they are head to wind. The bird starts from A 
with the right wing raised higher than the left; arriving at B, the left 
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wing is raiaed, and the breast brought towarda the wind. On reaching C, 
the wingB are both in the same plane with the water, the bird being then 
head to wind. With a few flaps he reaohee D, when it is again a lair 
wind, and the position at starting is reenmed. Sometimes th^ fly in a 
serpentine eonrse, head to wind, without flapping. The longest time th^ 
sail when following a ship without flapping is about three or four 
minutes." In the diagram the arrow indioates the direction d the wind, 
and the line of flight on the drde is from right to left. A correspondent 
of IfaJbwTB (4th Nov., 1880) says, « I take it the explanation is, that in 
passing round wiih the wind, and by slightly faUing, great impetus is 
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gained, whidh is slowed down by turning to meet and rise on the wind 
likea kitfr— if near, this is Msn." In the same jounal, 9th Dec, 1880, 
another correspondeiit remarks : "After a start has been thus eflsctod 
(by powerful strokes of the wing on rising from the water), if there is 
a fresh breeie the wings are kept almost motioTilesn. Sometimes ttte 
bird goes some distance with the impetus thus dertred from the Happing 
of the wings at the start, but, sooner or later, he turns, so as to eipose 
the plane surface of his wings full to the force of tiie wind, rising, si "tte 
time^ some heightaboTe the water, and drifts off to l ee wa rd, tinm 
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■oon aoqnisixig the Telocity of the wind. Then, swooping down into a 
hollow between two swells, he tnms his head to windward, and keying 
dose to the surfaoe of the water, sails along more or less against the 
wind for a surprising distance, finally rising over the crest of a wave 
oomparatiYely high into the air ; and, turning with his wings as before, 
so as to oateh the wind to the fullest extent, he again lets himself drift 
off to leeward. Thus the manoenvre he performs seems to oonsist 
in drifting with the wind in snoh a way as to attain its velocity 
yeiy soon, and then turning ronnd so as to make use of this Telodty to 
carry him in the contrary direction." I think there must be a 
serions error of observation in Captain F. W. Hntton's assertion that 
he has *' sometimes watched narrowly one of these birds sailing and 
wheeling about in all directions for more than an hour without seeing the 
slightest movement of the wings." 

A statement to the same effect is made by the Duke of Argyll in his 
"Beign of Law : " '* Sometimes for a whole hour together this splendid 
bird will sail or wheel round a ship in every possible variety of direction, 
without requiring a single stroke of its pinions." If this be the case, 
there is no apparent obstacle to the continuance of the soaring flight for 
an indefinite time, for we may be quite certain that the bird would make 
no effort which was not necessary to sustain it. During two voyages to 
the Southern Ocean, making more than a hundred observations for timci 
I have never found it exceed four minutes under the most favourable 
conditions — «.«., with a steady seven or eight knot breeze m fine weather. 
Captain Button very justly says, " Albatrosses sail much longer in fine 
weather, rain especially soon destroying their momentum." All observers 
are agreed on two points — ^that there is no soaring during a dead calm or 
a violent gale, and that the wind behind the bird affords the worst 
opportunity for its display, or is positively antagonistic to it. In answer 
to an inquiry which I addressed to the Duke of Argyll on this subject, 
his Ghrace ?ras gfood enough to reply: "I have never myself seen an 
albatross fiying. I took the testimony of many writers and of some 
friends. But I know how inaccurate such observations are when they 
are not founded on really scientific habits, and I know, too, that with 
wings so long as those of' the albatross a very slight fiap might almost 
escape notice. You may, very probably, be right, that some muscular 
movement, in the nature of a ' fiap,' is much more frequently repeated 
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thftn oommon observers would suppose. At the same time I hftye seen 
even the oommon buzzard soaring for a yery long time without any other 
perceptible motion than that of turning the vanes of the wing at rarioua 
angles to the wind." But this is not a question of slight movements. 
My contention is that the soaring does not continue for more than four 
minutes without a wholly new departure of from twenty to thirty 
powerful wing impulses, and it would seem an importation' of the 
supernatural into Natural History to admit the possibility of sustaining 
the flight for an hour. The expression ** a very long time " is, of course, 
too indefinite to admit of any discussion. None of the known principles 
of mechanics could be made to account for this defiance of the law of 
gravity during the space of an hour. 

Notwithstanding the exaggerated accounts given in various places, a 
fully adult albatross probably never exceeds 12ft. in expanse of wing, 
with a weight of 151b. or 171b. Among twelve individuals caught in one 
day on board H.M.S. Niger, not one reached lift. 6in., and only one 
measured more than lift. The breeding grounds, both in the northern 
and southern hemispheres, are upon rocky headlands or oceanic islands, 
and the " rookeries," crowded by countless numbers of the birds, are a 
most extraordinary sight. There sit the females, or the males, as the 
case may be, upon the solitary dirty white egg, placed in a slight 
depression in the ground. So close are they frequently that it is difficult 
to walk between them, and, while they take no more notice of the intruder 
than to peck viciously at his legs, they obviously have no fear of man and 
no knowledge of his destructive propensities. Far above the sitters wheel 
their mates in endless circles, uttering a harsh cry, or come straight from 
seaward to empty the contents of their stomachs into the mouths of 
the nestlings. When one of these great birds swoops past the observer 
almost within reach of his hand, it is easy to realise the strength 
which propels him as he cleaves the air on those huge pinions. Unable 
to check himself on alighting with his short weak legs, he often rolls 
over and over with the shook before he can attain a secure position on 
the earth, which is no fitting resting place for the wanderer of the ocean. 
Here often, on the very spot where a bird whose life will be passed 
in the air was cradled, a pengfuin may afterwards bring up a nestling 
whose wings will bear no feathers, and remain throughout life merely a 
pair of paddles. 



Petrels, 269 

Among the hoit of smaller members of this family, the " storm petrels " 
have acquired notoriety from the groundless snperstiidon with which 
sailors regard their presence near a Tcssel as indicative of a ooming storm. 
If note were taken of the numerous instances in which they appear during 
long continued calm, and their equally frequent absence in stormy 
weather, this absurd notion ought to die a natural death. Their of&ce, 
as harbingers of eyil, is suspended for some three months while th^ are 
breeding, but the storm still rages, and " Jack " forgets that he has not 
seen a petrel to warn him of the danger ! The fiction, however, resists the 
inexorable logic of facts, and no wise man will bruise himself against the 
adamantine waU of superstition. I tried the experiment once, a good many 
years ago, when, in my youthful inexperience, I believed man to be a rational 
being — aright at the top of creation's pinnacle, calmly surv^ing nature 
and seeking for truth. A very pretiy theory this ; but my philosophy 
was unfortunately based on the sublime speculations of Plato, who never 
met a British sailor hailing from Botherhithe or Wapping. When 
preparing to secure one of these birds by casting with a fishing line from 
the ohainB of a merchant vessel in very- light weather, a sailor leaned over 
the side and remonstrated with me on the enormity of the offence I was 
about to commit. All the reasoning that could be brought to bear on the 
subject was without the slightest effect upon him. He had known men 
who injured these birds fall overboard on dark nights, and ''he wouldn't 
mind giving 'em a heave either, not he ; " no good ever came to a ship 
tiU she got rid of anybody that killed a ** Mother Carey's chicken " ; and 
so on, with a sinister expression of face and truculent manner which 
meant a good deal more than he dared to utter. I was in the presence of 
a thorough savage, to whom my life would have been a matter of no 
consideration whatever if he found an opportunity of sacrificing it to 
appease the mcmes of a dead petrel. What a first rate stoker he would 
have made to Bishop Bonner at those awful fires in Smithfield Market ! 
There are numbers of men of this type among sailors — and landsmen too, 
for the matter of that, to whom superstition is a religion as debasing and 
enthralling as any *' fetish " in Central Africa — ^men in years, children in 
ignorance, and wild beasts in ferocity when their passions are roused. 
To the first-class passenger, ** Jack," with his bluff manner and patient 
endurance of hard work and danger, is a picturesque object, given to 
cherishing fanciful legends about the sea and its wonders, which throw 
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a romaatie gUmoor of«r Ins dmaeler. Bat tids |a < ilj ImbblB Imnti in 
a wMk win w« tdca<mr berth in tiM " t'gaDaiitfo'oMlls'' wiOi kiM, «ii 
and dank wiUi llIll^ alflep wHh lli]l^ and woi^ wiUi hiB. TlMiaiagood 
■MtU about bim often — ^intj it la ao adzad wiUi diMa. 

To tboae sot aoooakmied to the eigbt, madi ■aipiiae la oooaakaied by 
aeciu g eo i mg a hily a bird as a peiioan perehad vpom a tree^ wbera heatta 
apparently in mndi diaoomf ort, tiiongii he will xooet in tiiat position. 
Among tiie mangrore-coTered ielands in the Anatnliaa beya they are 
«zoeedingly nomenme. Daring a boat exonrsion to tiie soniiiem end of 
Morefcon Bay I was astonished at their nnmbera. They stood or eqaatted 
in kmg lines on the shore for milee, and in the early morning the mirage 
gave them tiie appearanoe of walls of white rook against tiie dark green 
maagrore trees. Here in the shallow waters thqr fished mooung and 
evening, resting in the heat of the day on the sandbanks. 'Bj some 
writers th^ are said to employ taotios in fishing whidi do great orodit to 
their intelligenoe. They will form a semicirole, it is said, driying the fish 
before them, nntil, by dosing in along the shore, they have their pr^ in 
the shallows with no escape seaward, and make an ea^y meal ; or on ziTers 
they will form two lines at some distaaoe apart, and driye the fidi 
together between the adyanoing ranks. I have not seen the Australian 
birds do this, thoogh individuals may often be seen flapping the water 
violently with their wings and driving the fish high and dry on the banks. 
Passing down one of the creeks in the bay one evening, with just enough 
wind to fill the saU of the boat, I had a good opportunity of seouring 
several skins, the breast of which is a very beautiful object. Upon a 
sandbank, not more than about twenty yards square, sat, perhaps, a 
hundred pelicans, as dose as they could pack. As the boat glided on 
towards them, my mate being at the tiller and I crouching down in the 
bow with the muzzle of the gun well forward, they all stood up to gaae at 
the curious thing, unlike any bird they had ever seen, approaching them 
so silently. When within SOyds., just far enough to spread the wire 
cartridges, and when all the heads were at the same height — a very forest 
of heads and long bills — I fired both barrds in rapid succession at these 
unconsdous heads, with a result which astonished me greatly. As the 
doud of wings and bodies rose into the air there remained upon the sand, 
and struggling in the water, fifteen of the birds dead or badly wounded. 
A piteous sight, I grant you, gentle reader, an act of wholesale useless 
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fBlanghter, the like of which I will never do again for so triTial a purpose. 
It was the work of some time to pnt the poor cripples ont of their misery. 
Some flnttered away beyond reach, but nine of the best were hoisted into 
the boat and carried off to the camp on Stradbroke Island, whore we sat 
up half the night skinning them, regaling onrselTes at intenrals with the 
most delicious of oysters, fresh gathered from a bed of immense extent, 
which oonld be reached at every low tide. 

Among the most graceful and rapid in flight of all the oceanic birds are 
the frigate birds and tropic birds. Audubon's belief that the frigate bird 
is the fastest on the wing of any feathered creature, appears to need 
confirmation, for any such conclusion must necessarily depend upon 
oomparisons made by the eye alone, unchecked by precise data. Never- 
thelesB, the following remarks on this bird by the American ornithologist 
convey an impression of remarkable agility on the wing. On the Florida 
Coast he says, '' I observed a frigate pelican that had forced a Cayenne 
tern, yet in sight, to drop a fish which the broad-winged warrior had seized 
as it fell. This fish was rather large for the tern, and might probably be 
about Sin. in length. The frigate pelican mounted with ifc across his bill 
about a 100yds., and then tossing it up, caught it as it fell, but not in the 
proper manner. He, therefore, dropped it, and before it had fallen many 
yards caught it again. Still it was not in a good position, the weight of 
the head, it seemed, having prevented the bird from seizing it by that 
part. A second time the fish was thrown upwards, and now, at last, was 
received in a convenient manner — ^that is, with its head downwards, and 
immediately swallowed." The proportion of the body to the extent of 
wing is as 20in. to 86in., omitting the long tail feathers, so that this 
comparatively small bulk is sustained by an inordinate wing sur&Me. 
Contrary to expectation, the keel of the breast bone is no larger than 
that of a partridge, and the pectoral musdes are relatively small ; but the 
coracoid and clavicle bones are firmly united to one another, and the 
latter immovably fixed to the sternum. While constructing their nests, 
these birds have the singular habit of plucking twigrs from the trees as 
they dash past the branches in full fiight, and they associate in large 
numbers on the islands on the coasts of tropical America, where they 
are quite indifferent to the approach of man, building on low mangrove 
bushes with a few sticks, and laying one white egg, A pair of these 
birds, in immature plumage, were located in the Zoological Gardens in 
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1871, and a beantifal and oharaoteristio drawing, from the penoil of Mr. 
T. W. Wood, appeared at the time in the Field, 

The tropic birds, with their long tail feathers, which are bright red in 
some speoiee, frequent the Indian Ocean, and form pleasing objects 
while following the oonrse of a yessel in a graceful flight similar to 
that of the terns. 

The sub-order, Stegcma^dea, includes, amongst others, the gannets, 
cormorants, and darters, of which the two former have a very wide 
distribution, but can claim no particular interest. The darters, on the 
other hand, have a singular way of swimming, quite peculiar to them- 
selves. The general aspect of the body and the texture of the plumage 
at once suggest the cormorant, but the very long thin neck carries a 
head with pointed bill, which might belong to a heron. The four species 
inhabit Africa, America, Australia, and the Malayan region. The first 
impression on seeing one of these birds in the wild state is not readily 
forgotten. I made its acquaintance while rowing up an Australian river 
in quest of ducks. The bird sat on a dead tree over the water, and, 
before I came within shot, fell headlong into the stream, almost without 
making a ripple. A few moments afterwards its head and neck only 
appeared above the surface as it swam before the boat, the whole of 
the body being submerged. For several minutes it continued to swim 
thus, quicker than the boat could follow, now and then sinking out of 
sight as if by magic, and reappearing further on, turning its head from 
side to side to look at the strangers, but never showing any of the body. 
Eventually it disappeared for a time, and suddenly rose from the water 
at a considerable distance off, and flew away easily, in spite of its 
saturated plumage. So far as I know, this power of immersing the 
body has never been satisfactorily accounted for, neither has any sufficient 
explanation occurred to my mind while watching the American species in 
the tank at the Zoological Gardens, where the bird could easily be 
observed chasing the minnows and roach under water and swimming 
about in its own peculiar fashion. An excellent drawing of this species, 
by Mr. T. W. Wood, appeared in the Field of 25th Jan., 1873. 

Under the term Anseres are included a great number of species of 
geese, ducks, swans, &o., of which many are too well-known to need 
notice. Most sportsmen are familiar with the wild white swan or 
** whooper," so-called from its loud note, which results from the greatly 
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oonyolnted traohe* imbedded in the stemnm, similar to that of the 
oranes. The tame variety, on the other hand, has only the faintest 
note, seldom nttered, bnt not nnlike the hissing of a snake. That yery 
beantifnl bird, the black swan, a native of Australia and Tasmania only, 
has become so far acclimatised in Europe that it breeds wild on some 
rivers in eastern Europe, and regularly rears its young on ornamental 
waters. In its native haunts it is so extremely wary that, with ample 
cover to help me, I have failed in stalking one out of probably a hundred 
birds met with in the course of the day on the shallow lagoons in Queens- 
land ; though, while waiting for flights of ducks, many an unexpected 
successful shot has been made. The note of this bird is very singular — 
a monotonous high-pitched sound like that of a child's penny trumpet, 
with some variation, approaching to a " cackle " in the same tone during 
the breeding season. 

Of the large nimiber of geese, two demand a passing notice. The 
Australian Cereopsia was formerly common in the south ; .but, owing to 
its heavy body and weak wings, it fell an easy victim to eveiy colonist 
with a rusty old fowling piece. The early navigators used to walk along 
the shores and knock this bird down with a stick, before it became better 
acquainted with man the destroyer. Specimens are now extremely rare 
on all the islands and coasts which are at all frequented. Another 
species, Nettapus, excites the astonishment of the newly-arrived visitor 
by its habit of perching upon trees. I had ridden some two hundred 
miles inland before an opportunity occurred of meeting with these pretty 
little g^se. Passing through a great gum-tree forest, I was naturally 
much surprised at seeing a flight of what appeared to be ducks rise a few 
yards in front of the horse. They went away about a hundred yards, 
swept upwards among the topmost branches of the trees, and perched 
themselves there, quietly regarding me from their lofty position. 
Everyone who visits the Antipodes is prepared for some unusual 
natural phenomena; but one's notion of the fltness of things 
is seriously disturbed by the spectacle of a number of "ducks'* 
behaving in so eccentric a manner. G^se, however, they prove 
to be, on further acquaintance, not more than 31b. in weight, and 
very delicate eating. It would be worth while to introduce them 
into our poultry yards, where, no doubt, they would easily become 
domesticated. 

T 
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The dneks are alio a yeiy large family, inelnding a great nnmber 
of ipeoiee, of which some, raoh as the mandarin dnok {aw ^olerietilaia) 
and the enmrner dnck {aim eponsa) are olothed during fhe nnptial aoaoon 
with the most lovely plumage. In this part of the world oonstHit 
gnnning, the drainage of marshes, and the presence of a large pecu- 
lation have contributed to diminish the nnmbers of all water fowL 
^ose who wonld see the vast assemblages of these birds most go to 
new lands in the western and sonthem hemispheres, or to the lake 
ooontry of Central Africa. Some ten years ago I was among the few 
who had visited the sonth end of Moreton Bay, and ascended the inna- 
merable creeks which empty themselves into it after passing throng^ 
miles of impenetrable swamps — the breeding grounds of the blaok swan 
and all the dnck tribe. If one cares little abont the dangerous character 
of the ground, the snakes, the intense heat, and the positive fog of 
mosquitos in which one moves, it is possible to get a sight of that 
immense nursery. Though well acclimatised and indifferent to attacks 
which would drive a new comer out of his senses, my hands have 
been so numbed by the poison of the mosquito bites, that I was no 
longer able to carry the gr^n in any way but in the sling across the 
shoulders. FuUy two miles from these swamps the roar of wings oan 
be heard when a large flight of birds rises. The strange sound, so unlike 
anything one is accustomed to, produces at first a momentary feeling 
of alarm. When camping out with a companion on one of the few dry 
spots in that neighbourhood, just before dawn, a peonliar vibration of 
the air could be felt, increasing in volume until it seemed to shake the 
earth. This wholly new experience had a startling effect upon me, lor 
I could not realise it as the result of the wings of individual buds 
etriking the air, even when multiplied by any numbers that mi^t 
be imagined. Later in the day, however, as the boat entered a shallow 
lagoon, fringed with " ti-trees " and reeds— one only amonirthe freqiwt 
patches of open water in this wilderness of swamp and bog, ezisndiBg 
over many square miles — there was no difficulty in undegstaudiiig' ilie 
sound of the morning. On half a dosen acres of water was ciongiegateri 
an army of wild fowl, which at the first shot at a passing straggler rose 
in a body and whirled round in a dense doud, being oontinvany re- 
infoxoed by fresh arrivals from neighbouring lagoons. StiU, thia did not 
represent anything approaching -to the numbers amwrnbtod tibsn at 
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daybreak, for a large portion had gone away to feed on the mnd banka 
left bare by the falling tide. We saw only the remainder of the mighty 
host which had started that morning on its foraging expedition Mawardk 
And what a remainder ! For hours that day we paddled quietly through 
ohains of lagoons, and still flight after flight rose, though the air already 
seemed crowded. Along the edge of one muddy flat I counted throu^ 
the binocular more than 900 ducks, sitting side by side enjoying their 
mid-day siesta; but this was quite an insignificant fraction of the 
multitude which peopled that expanse of swamp and dreary waste of 
waters. 

An incident happened at the mouth of one of the small creeks here 
that I cannot recall without a yery unpleasant sensation. While stalking 
a rather scarce duck my feet became entangled in a creepor, and I looked 
down to disengage them. To my horror, just where my next step would 
be planted, lay a considerable part of the coil of a black snake, the rest 
being hidden in the grass. The least moTcment might have provoked 
an attack, against which a pair of light canvas trousers would have 
offered no protection. In such circumstances our actions are almost as 
quick as thought, and the deadly brute was promptly blown from the 
muzzle of the gun. 

The question has often been raised, how members of this group of 
birds manage to remain immersed without any movement of the limbs. 
A wounded duck will often dive and not reappear, and this, no doubt, 
has given rise to the belief that he has been entangled in weeds and 
drowned, which I believe very rarely happens. My retriever taught me a 
great deal of useful knowledge on this point. A duck would fall into 
a narrow stream and be seen no more. What had become of himP 
When the dog was young he knew no more about it than I did, but some 
fortunate accident must have revealed to him the strategic habit of the 
bird, and he profited by experience. In such a situation, the duck makes 
for the bank, and lies as close as possible under it, with nothing but the 
bUl and nostrils just above the level of the water. Having seen the dog 
hunt cautiously along the bank and suddenly plunge in and usually 
secure the bird, I determined to watch for myself. On the next 
favourable opportunity I ordered the dog to lie down, and, after waiting 
a few minutes, crept along the bank to search for the fugitive. There he 
lay, close to the edge, completely submerged, with the exception of his 

t2 
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bin, and motionless, but eyidently on the alert, for, kneeling down to 
oaioh him, he evaded my grasp and dived again. He then rose a little 
lower down stream, and came up with the bill only showing, and paddled 
to the opposite bank. Had my ^e not happened to light upon the exact 
spot, the mancsnTre most have passed nnnotioed. After a prolonged 
hnnt, when this trick was exhibited sereral times, he became exhausted 
and was captnred. A duck can conceal himself effeotnally even in water 
only a few inches deep, and will allow the sportsman to almost tread 
upon him before moving. This has happened to me freqnently in 
shaUow swamps, and I could not but admire the ingenuity displayed by 
the bird in hiding from his pursuer, and baffling the dog for a considerable 
time in water no deeper than a pie-dish, containing some small rushes or 
grass. For ten minutes or so I have carried on the search without 
success, and not unfrequently lost the bird altogether, owing to his 
having got away unperceived a distance from the place where he feD. 
The fact may be f^unihar to old sportsmen, but it may be useful to observe 
that a wounded duck will invariably come to the bank and sneak off into 
cover if left alone for a few minutes after he has dived, and may then be 
easQy recovered by the dog. Probably this course is determined by 
the pain of the wound and the difficulty of managing a broken limb 
under water. This iK>wer of immersion has been accounted for by sup- 
posing that the bird expels all the air from the air-sacs in his body and 
lungs, thus increasing his specific g ravity . The explanation goes fiur, it 
must be admitted, to meet the fitcts, but the feathers have a quantiij 
of air entangled amongst them, and that, added to the plumage, renders 
the bird very buoyant. Moreover, any dead bird floats, and a waterfowl 
as lightly as possible. The habit th^ have of flattening themselves 
down in the water, and showing not more than half their actual siM 
at the approach of danger, as when a hawk soars over them, or tiiey 
detect the stalker, might be fully explained by the expulsion of air from 
the body ; but when one sees a duck lying motionless just beneath the 
sur&oe, completely covered by water, the upper mandible only appearing 
above it, it is not easy to conceive of the result being sttainad solely 
by the exhaustion of the air reservoirs. 

From the screamers (Pa2amedi(2a), of which one speeieB has a horn 
upon the forehead, and all possess spurs upon the wing bones, we pass 
<m to the penguins, idioee manner of life marks them out as the most 
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truly aqnatio memberg of tHe whole order. They pass almost the whole 
of their time in the water, or rather under it, using their feafcherless 
wings as most efficient paddles. The very large sine of the internal 
▼eins enables them to retain the impure blood until they oome to the 
surface to breathe, and pass it through the lungs again, and the bones 
are deroid of air cavities, but filled with an oily marrow. The 
"rookeries" or nesting places of the penguins on the islands in the 
Southern Ocean are among the sights of bird life. The nests, containing 
usually two eggs, of which one is larger than the other, are crowded 
together, so that walking without treading upon them is impossible. In 
Lord George Campbell's interesting " Log Letters from the Ohallenger," 
we are told how the birds stoutly defend their property against 
the intruder, and he thus describes their movements: ''The stretch 
of rock was covered with penguins, one stream coming from the grass 
and putting to sea, where they were jumping and splashing and 
cleaning themselves in all directions, and the other landing and hopping 
into the rookery. Marvellous jumps they made in coming down the 
rocks, doing a jump of 3ft. and more quite easily, bolt upright the 
whole time. They jump into the sea from off a ledge of rock, feet 
foremost, and to see some hundreds go plump, plunging in together, is a 
truly delectable sight. They landed very cleverly. As the wave came 
washing up against the rock they came with it under water, shooting out 
of the depths in shoals, clinging on to the rocks by their feet, and when 
the wave receded, the face of the rock was plastered with them, and 
before the next wave came they had clambered up in some wonderful 
fashion, helping themselves with their bills, but not with their flappers. 
The speed with which they darted away under water can only be compared 
to a ' flash of greased lightning.' " The Humboldt's penguin located 
in the Zoological (hardens in 1878 shed its stiff plumage in patches when 
moulting, and altogether avoided the water at that time. The curious 
bird followed its keeper about and displayed a marked degree of 

familiarity and intelligence. 

The first family of the Pygojpodes, namely, the auks, contains also the 
puffins, razor bills^ and guillemots. A stout body and the absenee of 
the hind toe are charaoteristics of these birds. The Little Auk is still 
a familiar object on our Northern coasts in winter, whence it arrives from 
Greenland, Spitzbergen, and other Arctic lands, to enjoy our milder 
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dimste. Its larger oongener, the Great Auk, a bird nearly Sft;. in lengtti, 
has, howerer, been ertinot something like half a eentnry. Oharles 
Ejngsl^ sang the reqniem of " The Last of the Qairfowl" in his delighi- 
fol "Water Babies." Famished with snch short wings that th^y were 
nselees for flight, the bird, nevertheless, nsed them as paddles nnder 
water, like the pengnin, with extraordinary effect. Mr. BoUook relates 
how he pnrsned one for sereral honrs in a six-oared boat, but failed to 
get a shot, so completely was the bird master in his own element of the 
art of diving. The single egg of this bird is, of coarse, a desiderohMa 
with collectors. In addition to the seventy-two skins and nine skeletons, 
there are probably not more than seventy eggs in existence. The valne 
of the latter may be inferred from the fact that on the 2nd Jnly, 1880, 
two specimens, one stained, and the other maoh broken, bat well 
marked, were bonght by Lord Lilford, at public aaction in London, for 
jBIOO and J6107 respectively. The history of these was traced back 
to the year 1820 with certainty. There are no doubt seyeral more 
unrecorded specimens in private collections, which their owners are 
quite likely to regard as penguins' eggs, in ignorance of their true 
character. 

The great northern diver, CoVym^us gladaUs, a bird often more than 
101b. in weight, represents a group which may be said to be Htfcle 
more capable of walking than a seal, owing to the extreme shortness of 
the femur and its position far back on the body. On land, it flounders 
along on its breast in the moat clumsy fashion. Some observers affirm 
that this and the smaller allied members of the family use only their legs 
in diving, while others assert that the wings also are employed. They 
are able to make a straight dive of 80yds. or 90yds., and swimming 
faster under water than on the surface. Their pace is at least seven 
nules an hour, as observed by Montagu, while chasing one in a Lincoln- 
shire canal, and keeping up with it along the path on the bank. 

The guillemots famish the fowler in the north with the greater part 
of his spoil. The hazardous nature of his employment is well known, 
but its profits are often considerable, though each bird lays but one 
egg, upon which she sits upright with the treasure between her legs, 
in the posture ordinarily assumed when resting on a rook. No two 
eggs in a hundred resemble one another closely, so great is the variety 
of colour and marking. 
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From » note reoently paUiahed in the Field we gaihor some par- 
tionlara of the immense nnmbera of birde frequenting onr ooaets in the- 
nesting season. The Orkney Islands appear to be among the most 
extensive nurseries in the United Kingdom. Trustworthy statistics for 
the year 1880-1, fnmish the information that above 11,000,000 of eggs 
were sent by ship to the southern markets. The boxes, 7023 in number, 
contained an average of 140 dozen each, or a total of 983,220 dozen, 
which gives 11,798,640 eggs. Taking these at the low estimate of 8d. 
per dozen, the value of the export will be j632,774, more than half the 
free rental of the district, and equal to about 20s. per head of the entire 
population. The home consumption would raise the yield of this group 
of islands very considerably, and still a vast number of eggs are allowed 
to remain to hatch. It would not be rash to estimate the numbers of 
wildfowl of both sexes frequenting the district at some 20,000,000. The 
yearly harvest is made up of two or three visits to the nests, the 
female usually laying again when robbed of her first egg. The guillemots 
literally fly under water with their short wings, and do not use the legs 
at all, except for paddling on the surface. 

Those extremely active fresh water divers, the grebes, with their four 
lobed toes, yield to none of the sea birds in their adroitness in avoiding 
an enemy. The lesser grebe or dabohick, best known in this country, 
may be seen on the surfoce of the water for an instant, but disappears at 
the least movement of the spectator, and will probably not be detected 
again. He will take advantage of the least bit of cover. I once saw 
one of these elegant little birds rise near a piece of floating wood with 
his head only above water, where I observed him merely by accident, 
having directed the glasses towards the wood to ascertain what it was. 
He was quite aware of the concealment afforded by the object, and 
could watch me in security. Difficult as it is now to shoot these birds« 
in old flint-lock times it was almost impossible. I well recollect when 
my father made me a present of his ** Purdey,'' which had been converted 
from flint to percussion, by screwing plugs into the old touch holes and 
fitting nipples, remarking — " Ah, my boy, you are better off than I was 
when I first used that gun. We had to calculate a long distance ahead 
of a crossixig bird, for the powder in the pan would sometimes bum so 
slowly, that all the shot went away yards behind the bird. I have fired a 
dozen shots in a day at dabchioks in the fens, and never touched a 
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feather. The MTicy raaoals would sit watching yon, and the moment 
they saw the flash in the pan, under they went, and by the time the shot 
reached the spot, they were a long way off ; but when the percnsBion 
cape came into use, the gun was often too quick for them." The 
modem breechloader, with its point of ig^tion in the centre of the 
cartridge, gives the sportsman a further advantage, but it is still no 
easy matter to shoot a little grebe. By some ornithologists these birds 
have been supposed not to incubate their eggs, but to allow the weeds 
and flags of which the nest is composed to hatch them by fermentation. 
But there is not enough material to permit of sufficient heat accumulating. 
That which is generated must pass off too rapidly to affect the eggs. 
The idea has arisen from the fact that the eggs are always carefully 
covered by the same material as the nest, and this the old bird no 
doubt does on the first alarm, before leaving it. 

While, on the one hand, the fiamingoes are allied to the ducks by 
their internal structure and webbed feet, with which th^ swim in deep 
water, the long legs and neck indicate affinity with the herons. They 
inhabit the warmer regions of the American and European Gontinentsy 
but are not known in the Australian region. The pink and white hue of 
their plumage renders them most conspicuous objects on the low mud 
banks and swamps which they frequent, and a small party of them 
feeding may be seen at a great distance. The bill of the flamingo is 
quite a Wsus natwrcB^ the upper mandible being placed on the ground, 
with the crown of the head downwards when feeding. The nest consists 
of a conical hillock of mud, about 3ft. in height, in a hollow on the top 
of which are placed four or five eg^gs. The female sits upon this with 
her legs hanging doim each side, and finds some difficulty in rising from 
it. In the Zoological (hardens, some years ago, I saw a most extra- 
ordinary performance on the part of a flamingo towards a cari€uma. The 
two birds were in adjoining pens in the open air, separated by oloee 
wire fencing, over which the flamingo could easily reach. The oariama 
was constantly uttering its harsh metallic cry while standing opposite 
to the flamingo, both birds being as near the fence as they could stand. 
They remained gazing at each other thus for at least half an boor, 
each replying to the ciy of the other. The demeanour was not in the 
least suggestive of anger, but what passion moved the flamingo I cannot 
imagine, unless it had some relaticm to the sexual instinet, and maj 
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indicate a habit nnknown to natnraliBtB. Dnring the whole time that I 
watched them — and perhaps for long before and after — ^the flamingo 
oontinned to drop from its beak upon or in front of the oariama a bright 
scarlet flnid, which I cannot donbt was blood. The bird was certainly 
not wounded or hart, and the action, from whatever impnlse it pro- 
ceeded, was Tolontary, and appeared to afford gratification to the 
performer and to the recipient of this singular attention. In reply to a 
note on the subject, which I sent at once to Mr. Darwin, he expressed 
his. surprise at the peculiar behayiour of the flamingo, which had not 
previously been brought to his notice, but did not see his way to an 
explanation of it. The keeper told me he had witnessed the performance 
once before, and assured me that both birds were in perfect health, 
and on the most friendly terms with each other. 




CHAPTER VIII. 

Turkeys, Pheasants, Grouse, Partridges — The Moundrhmlders 
and their singular habits — Curassows — Pigeons — The Didun- 
cuius, Solitaire, and Dodo. 

OBDEB lY.-BAZOBES. 

Family I.— Meleagrids, turkeys. 

Faxilt n.— PhasianidflB, pheasants. 
Sitb-Familt L— Phaw'nninfB, trae pheasants. Sub-Faiolt II*— PaYoninsB, peacocks 

Sub-Faxilt m.— NnmidUuB, Guinea fowls. 

Faxilt m.— TetraonidflB, gxonse. 
Sub-Faxilt L— Tetraoninse, gxonse. Sub-Faxilt II.— PerdidnsB, parttidgee. 

Faxilt IV.- PteroclidsB, sand grouse. Faxilt V.— Tuniicidn, hemipodes. 

Faxilt VI.— Megapodids, megapodes. Faxilt VII.— Craoids, cuxassows. 
Faxilt Vm.— OpisthocomidflB, hoatadns. 

Sub-Obdbb I. 
Faxilt I.— Columbidse, true pigeons. Faxilt n.— QonridsB, crowned pigeons. 

Faxilt m.— Didids, dodos. 

AicoNO the largest and noblest of game birds are the turkeys. This 
title, by the way, is quite a misnomer, for the family, of which only 
three species are known, is entirely confined to America, where it takes 
the place of the pheasants. The originals of our birds were, no doubt, 
brought to Europe by the early nayigators, possibly by John Cabot, 
and were certainly thoroughly established by 1540. The spread of 
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BO Talnable a species would be likely to be very rapid, and its range 
is now as wide as that of any other domesticated gallinaceous bird, 
notwithstanding the delicate oonstitation of the yonng. Eyen in domes- 
tication the bird retains its wandering habits and retiring disposition, 
being particularly shy in the nesting season, and always disinclined to 
make use of its wings. Andnbon says that the wild birds in America 
migrate chiefly on foot, the males by themselves and the females and 
yonng in parties. On reaching a river, a grnu^d consnltation appears 
to take place, which ends in an adjonmment to the top of a tree, 
whence a start is effected. Many fall into the water, but succeed in 
swimming long distances and landing safely in the end. Dnring conrt- 
ship the display of the male bird is of so singular a character as to 
make him appear somewhat ridiculous to us, though, no doubt, very 
attractive to the female of his choice ; while she probably also appre- 
ciates such ''music" as he is able to make by scraping the tips of 
his wing feathers on the groxmd and the curious " gobble, gobble," 
which has conferred on him the title of "bubbling jock" among the 
American settlers, and the more euphonious name of "oocoocoo" with 
the Indians. By pronoxmcing all the vowels in this word separately, 
and giving them the short quantity, an almost exact imitation of the 
sound is produced. 

Domestication has certainly altered i^e plumage of the turkey for 
the worse, by suppressing to a great extent the metallic tints exhibited 
by the wild birds. A variety with a plumed top-knot, a specimen of 
which is in the British Museum collection, existed more than a hundred 
years ago, but does not seem to have been perpetuated. These plumes, 
mounted on bare quills, exemplify the tendency to analogous variation 
occasionally found in domesticated species. A character of some other 
member of the same group appears, and may even be established by 
careful breeding. The top-knot in this instance is very similar in 
structure to the crest of the Impeyan pheasant. It seems strange that 
the smaller, but far more beautiful, ocellated turkey of central America 
has not yet found the established place in our poultry yards to which it 
is entitled. 

The large and splendid group of pheasants belongs exclusively to 
the Asiatic division of the Old World, and the common species has been 
domesticated for at least 800 years in the British. Our coverts and 
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aTiuiei now bocMt oUier fine examples quite lately introdnoed. Two 
plieaianta are mentioned in a bill of fare drawn up by Harold for the 
eanone of Waltham Abbey in the year 1059. The bird, then, was 
aodimatlBed before the Norman Conquest, and it is supposed, on good 
grounds, that the Bomans brought it to these islands. China, Japan, 
and India have oontributed within the last 100 years or so some beautiful 
species. Among these the Impeyan is remarkable for its bulk, fine 
plumage, and peacook-like top-knot. Beeres' pheasant, a bird known 
to travellers in Tartary in the thirteenth oentury, has the most extra- 
ordinary development of the two middle tail feathers, whioh have 
reached a length of seven feet. The size, beauty, and quality for the 
table of this si>ecies should entitle it to displace all other denisens of 
our coverts, which its strength and pugnacity would much facilitate. 
The Argus pheasant (included by some ornithologists among the pea- 
cocks) has an equally remarkable development of the secondary flight 
feathers, with also a great elongation of the two central tail feathers. 
These secondary wing feathers, double the length of the primaries, are 
covered with beautiful ''ocelli," or spots, which the male bird delights 
in displaying to the female. I had the great pleasure of witnessing 
this act of courtship in the Zoological Gardens in 1874. The wings of 
the male were fully expanded and brought forward, so that their tips 
repeatedly touched the ground, while the bird lowered his head with 
a graceful bow towards the female. Among the splendid contributions 
to natural history which Mr. T. W. Wood has so often made as a 
draughtsman, I know of none which surpasses the accuracy and admir. 
able composition of his drawing published in the Field of the 28th 
March, 1874. 

The following description, from Mr. W. B. Tegetmeier's excellent 
work, ''Pheasants for Coverts and Aviaries," sums up the characters 
of this rare species : " The great Argus is over 5ft. in length, the tail 
being 3ft. 8in. long. The prevailing colour of the plumage is ochreous 
red or brown, unrelieved by any lively or brilliant shade. The tints 
are distributed with so much harmony, and covered with such a 
profusion of small spots, or even points, sometimes darker and some- 
times lighter than the ground, that they produce the most agreeable 
effect. Its long and broad secondary feathers are covered in their 
entire length by a row of large eye-like spots, closely imitating half 
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globes; the oolour of these, as that of the plumage,- has, however, 
something resembling anoient bronze. The primary feathers, with 
whitish external barbs, speckled with brown, and with inner barbs of 
the colour of the fallow deer, dotted with white, have their shafts 
of the most beautiful sky blue. The naked skin of the face and neck 
is bright blue, and contrasts well with the bronze hue of the plumage. 
The female neither exhibits the extraordinary development of the tail 
and wings nor the eye-like spots of the male. Her plumage is darker, 
and the total length is only 26in. When the male Argus struts before 
her he raises his wings, expanding them to the uttermost, so as to 
display the entire series of ooellated spots with which the secondary 
feathers are covered." Mr. A. B. Wallace, when in the forests of 
Malacca, frequently heard the birds call, but could never see them, so 
shy and wary are they. Indeed, the native hunters are unable to, shoot 
them, though they catch them easily in snares. The golden and silver 
pheasants are too well known to need description. In our coverts there 
are now varieties containing the blood of the Chinese PTiamaniM 
torquaiuSf the Japanese P. versicolor, and the common P. ColchMUSf the 
hybrids being perfectly fertile between themselves and with the parent 
stock on both sides. I have in my possession some of the tail coverts of 
a pheasant, evidently a hybrid, shot about ten miles north of London, 
which have very well marked ** ocelli " at their ends, somewhat similar 
to those in the corresponding feathers of a peacock's tail. This 
appearance, even in a minor degree, of a character of a different fiunily, 
is interesting as an example of variation indicating a common descent. 
The influence of the Chinese ring-necked bird may be seen in almost 
every covert in the United Kingdom, and some naturalists believe that 
its prepotency will effect such a change in the plumage of the other 
breeds as to almost efface their characters. 

The well known peacock offers little of interest except its extreme 
beauty. There is nothing more gorgeous, perhaps, in the clothing of 
birds than the g^rand train of tail coverts which he spreads to an admiring 
world— shot as they are with emerald and gold, and dotted with those 
wonderful " eyes." To few men has it been given to surprise, with Dr. 
Jerdon, in their native haunts in India " twenty or thirty peafowls, the 
males displaying their gorgeous trains, and strutting about in all the 
pomp of pride before the gratified females." The PoVyplectron, or 
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pMOOok pheMAnt of India and the Indo^Malayan islands, a handsome 
allied speoiesi with two or even three Bpnni on each leg, is oompantiTelj 
little known except to the Malays, to whose snares it often faUs a 
Tionoi* 

In the Goinea fowls we have the African representatives of the 
pheasant family, the varieties being very much alike and almost identioal 
inhabits. 

That immense species of grouse, the capercailzie, may yet be found in 
some districts of Scotland, and even in the Pyrenees, but its strongholds 
are the forests of Sweden and Norway. All the members of this family 
select playgronnds in the pairing season, and there exhibit themselves 
and indulge in fierce contests. The curious siokle-shi^ed outer feathsn 
■of the black cock's tail distinguish him from all his near relations. The 
ptarmigans, distributed over the highlands of North America as weU as 
Northern Burope, exhibit remarkable adaptability to the eonditiops of 
life. During the summer the dark brown plumage of the baek assimilates 
well with the herbage and heather, changing in autumn to a light giej, 
and becoming in winter wholly white. Thus, at every season tibe pro- 
teotive reeemblanoe to the ground must be a g re at adiantsge in iiie 
prsMrration of the species. A pack of iHute grouae may aqvat on 
the snow and remain unnotioed by ilie pasaer-by and eoeape tibe eye 
of the hawk. Numbers of these birds axe now im p o rted from AsMrine for 
^e European bmmA»*s, togetiier witii the pinnated and raffed 

The partridges and quaOa form a group with vecy 
and habitB» and usually XDeompiououB plumage. The 
or Gambel*a pariiidge, is, however, a notable eieeptioi 
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m e at kwis 17,000 havh^r beea tiappcd and hnwi^ 
di9« IW h a ndso me red legged paxtEUigo, the otsne of 
on aiceeant of its inxelaf ala pi nt>ewatj to luai, has, in the 
■nutimea, taivht o«r **—>*»» neeieB to imifeafee its 
to dim away its smsllsr rivaL Ite n 
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confinement, while it riaes freely, flies strongly, and never exhibits the least 
disposition to nm. It seems to be almost entirely a grass-eating bird, 
and when well fed becomes exceedingly fat, though the flesh has not been 
highly esteemed by those who have tried it ; but it oonld hardly need 
more coaxing into palatability by a skilfol cook than the dry little hero of 
the 1st of September. 

The pigeon-like appearance of the sand grouse has often led to the 
erroneous supposition that they belong to one of the families of eohunCbiiai. 
Notwithstanding their small size, the Hemipodes are among the most 
pugnacious of game birds. Taking advantage of this propensity, the 
natives of India confine a female in a cage, connected with a trap, and set 
it in the jungle. The decoy bird begins caUing and summons all the 
females within hearing, who immediately endeavour to get at the prisoner 
through the bars. In their efforts to do so the trap falls upon them, 
at the same time ringing a bell, which warns the fowler, concealed 
at some little distance, that he has made a capture. According to the 
testimony of the natives, the females, after laying i^eir complement of 
eggs, congregate in large flocks, and leave the whole duty of incubation 
and rearing the young to be performed by the males. 

SingnilaJ^ as the Australian region is in the character of its fauna and 
flora, it contains nothing more remarkable than the group of birds 
known as the Megcvpodidoe, so called on account of their large feet, which 
ace concerned in raising the mounds of earth and decaying vegetable 
matter wherein their eggs are deposited. They range throughout 
Australia proper to New Guinea, the Philippines, Mducoas, Borneo, 
Celebes, and probably other islands of that archipelago. Gould flrst 
described the habits of the large Australian species called the " brush 
turkey " — a bird as large as the domestic turkey, and having a wattle on 
the throat. One of the mounds discovered by him was 15ft. high and 
60ft. in circumference at the base, composed of rich vegetable mould, 
the result no doubt of the decomposition of the vegetable matter 
collected by the birds during many seasons. Several pairs appear, in 
some cases, at all events, to resort to the mounds for the purpose of 
depositing their eggs^ which are of enormous size. Upon old mounds, 
stDl in use, large trees are sometimes found growing. The construction 
of these "incubators," for such they really are, has no parallel in bird 
life. The eggs are never incubated by either of the parents from the 
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moment tliey ue laid imtQ the yonng ohiok tprings f ortii, ahnost rwidy 
equipped for flight. Thewliole prooess has been exhibited for numy 
yean pait in our Zoologioal Gardens, and it fnlly oonfirma Gonld'a 
obeerrations, and adds aomething to them. On bebg provided in their 
endosnre with abundance of gnitable material — ^leaves, earth, and gran 
— ^the TaXegaXUu set to work, the male taking the initiatire. He begins 
at the outside of the enolosare, grasping the materials in Ms large feet, 
and throwing them behind him towards a oentral spot, gradnallj oon. 
traeting the oirole as the work proceeds. A more or less oonieal he^;» is 
thus formed to a height of three or four feet, when both birds arrange it 
to their liking, and make an exoaration in the oentre. Here at interrals 
of several days the eggs are placed upright, one after another, in a oirole 
round the apex of the mound, always with the smaller end downwards, 
and covered with earth, Ac Usually an opening is left in the middle of 
the circle of eggs, which may iirobably be of use in admitting air and 
preventing a too sudden increase in temperature, should rapid tomen- 
tation take place. The Australian natives told Gould that the birds 
attended the eggs, and partially uncovered them from time to time 
during the day, probably with the object of regulating the temperatore, 
and this has been fully confirmed by the habit of birds kept in con- 
finement. The chief labour in this way devolves upon the male, who is 
constant in his attendance upon Ms charge. When the bird is rdeased 
from the egg it remains in the mound from twelve to tweniy-fonr hoars, 
covered like the eggs, and upon emerging into the light of day, it runs 
with the utmost &oility. At first each of the fiight feathers is eneaaed 
in a sheath, wMch soon bursts, and on the third day the chick is ci^^ble 
of fiight. Towards evening it returns to the mound to be again eofered 
by the male with the materials of the nest. On the third or fourth di^ 
it is able to fly strongly. In one instance, a chick hatched in the 
Zoological Gardens, being suddenly frightened, flew with sudi vioknoe 
against the netting as to force its way through. If, as seems most pro- 
bable, the parent bird oonsdously regulates the temperature of the 
mound, this is surely one of the most astonishing instincts in nature. 

The heat of fermentation is not apparently always the agent in incuba- 
tion, for Gould found some mounds composed of pebbly ironstone. In 
this case the heat of the sun acting on the mass must be sufficient for the 
purpose. Mr. H. N. Moseley, the naturalist of The ChaUenger, also met 
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wiUi eggs buried in sand alone to the depth of nearly 4ft. The eggs 
have even been taken as far as 5ft. from the soribMe, where the soil was 
quite warm to i^e hand. Mr. A. B. Wallaoe teUs os that the megapodes 
of Oelebes nest npon the sea shore in great numbers. The birds scratch 
a hole in the sand Sft. or 4ft. deep, in which the female lays one egg, 
coyers it with a foot of sand, and leaves it, returning to the same place 
at intervals of twelve days until her complement of six or eight eggs is 
laid. Several females may make use of the same nesting place, and it is 
ascertained almost beyond possibility of donbt that no further attention 
is paid to the eggs. The chicks, there is, too, every reason to beUeve, 
can fly on the very day when they come out of the shell. In Borneo 
Mr. Motley found the nests of the species inhabiting that island npon the 
sea shore, where they heaped sand, earth, and sticks npon their eggs to 
a depth varying from 1ft. to Sft. The natives assured him that between 

* 

three and four months were required for incubation. Whether that be 
true or not, the extraordinary development of the chick on breaking the 
shell might raise a presumption in favour of a much longer period than 
is the case with the most precocious members of other orders of the bird 
class, among which few can use their wings to any purpose within a 
month after they break the shell. The young megapode begins his inde- 
pendent existence two or three days after he has struggled from i^e 
mound, and thenceforth neither seeks nor needs parental care. Both the 
savage and civilised man bear testimony to the excellence of the flesh 
and eggs of these birds. The natives of Australia rob the mounds 
systematically, watching the birds deposit their eggs, and thus 
obtaining them fresh. One of my ''black boys'' brought me a new- 
laid egg which, when broken into the tin quart pot used by bushmen 
for boiling their tea, to the best of my recollection nearly half filled it. 
Fried in the tin pot, it formed a substantial and delicious meal. 
Three eggs of the smaller species inhabiting Borneo will nearly equal 
the weight of a full-grown bird. The nests of the talegalla are so 
numerous in the scrubbs around the shores of Moreton Bay as to 
indicate the presence of this bird in large numbers; but the majority 
of the nests are now unused and overgrown with vegetation. The bird 
retreats rapidly before civilisation, which clears away the dense 
jungles, its favourite haunts ; and though I shot a fine specimen not 
ten miles from Brisbane in 1868, it may be doubted whether a single 



290 Zoological Notes. 



wild indiTidaAl oonld now be f onnd within a radios of a hundred miles 
from the oapital of Qoeeneland. 

Some fifty species of the Crcusida inhabit tropioal and South Amerioa, 
and are divided into three sub-ftunilies. A distinotiYe and beautiful 
feature is their orest of curled feathers, which look as if they had been 
skilfully manipulated with curling tongs. No bird, perhaps, is more 
easily tamed, even when adult, and if it could be induced to breed more 
freely in confinement, it would be a yaluable addition to the poultry yard. 
Another inhabitant of tropioal America, OpisthocovMU eristatus^ is the 
only representative of the hoatzins, a bird of large size and fine appear- 
ance, whose food mainly consists of the leaves of acrid plants. 

It is obviously impossible to do more here than glance at the most 
interesting members of the great family of QolwrMda. They may chum 
powers of fiight both as to rapidity and endurance unsurpassed, if 
equalled, by any other birds. Thus Audubon estimates the rate of the 
American passenger pigeons at sixty miles an hour, and their migratory 
range is immense. Whether our homing pigeon ever attains that speed 
may be doubted, unless it rests upon unimpeachable direct experiment. 
The following, however, was given in the Field of July 31st, 1880, under 
editorial sanction : " A pigeon race, instituted by the Cdumbarian Club 
of Oologne, came off on the 25th inst. The race was between London and 
Deutz (Cologne). At six o'clock in the morning on the above mentioned 
•date, forty-eight birds were started from London. The first acrival was 
a bird belonging to Mr. E. Monheim, of Deutz, which reached home at 
twelve o'clock, or six hours after leaving London. The distance is 
upwards of 250 miles in a direct line." This is a prodigious muscular 
effort, even if we suppose the bird to have taken an absolutely straight 
line — most improbable in the circumstances. Conceivably, the forty-one 
and two-thirds of a mile per hour here indicated, might have been 
increased to fifty miles by lee way, owing to a cross wind, added to the 
devious course which, on so long a fiight, the bird would be likely to take 
in verifying its landmarks. Many writers have referred to the countless 
multitudes of pigeons which migrate in America in search of the beech 
mast. We are told how they break the trees with their weight when 
going to roost, and get crushed in thousands by the faUing branches 
4ind their own piled up masses ; how the settlers brought their waggons 
to cart away the dead, and droves of pigs to devour them. There» 
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too, wild aoixnalB in numbers gather together lio feast npon the unwonted 
banquet. According to Wilson's calculation, one column of these birds 
which he saw was at least 240 miles long, with a width of a mile, and a 
very considerable depth. Nothing like this has been seen since the 
woodman's axe began to lay waste these primeyal forests and the human 
enemies of the passenger pigeon usurped its country. 

The fruit-eating pig^ns of Australia exhibit the same habit of 
migrating in large flocks to feed upon the wild fig, but in nothing like 
the same numbers. In those dense scrubbs, with huge forest trees 
towering above the lower growth 200ft. from the ground, these beautiful 
painted pigeons seek their food among the very topmost branches. So 
quietly do they work that one unaccustomed to their presence aiight 
pass hours beneath the trees without being aware of the proximity of 
a single living thing in the dead silence. Listen now! You would 
scarcely notice it unless your attention was called to it — something fell 
upon the soft dark mould under that great tree, whose buttresses 
extend 10ft. or 12ft. from the trunk in every direction. You pick the 
thing up and find it a small fig, about the size of a walnut, swarming 
inside with a host of minute flies. Moreover, the stalk is freshly broken, 
and the sap still oozing from it. There is not a breath of air to bring 
it down. Some living creature must have knocked it off. Look up now 
steadily among the great broad leaves, and watch some circumscribed 
spot. By-and-by you will see some apparently very small birds moving 
stealthily about. There is a flock up there, 200ft. or more above you, of 
the great crested fruit pigeon, which you would take for parrots, if their 
colours could be seen. Try a shot from that weU-beloved Manton or 
Pnrdey, which used to do such wonders among the ''rocketers" at 
home. You cover the moving objects carefully and flre. The hollow 
booming sound of the explosion has been stifled in that mass of 
surrounding foliage, and half a leaf comes fluttering down from above, 
or a flg falls at your feet among the pattering of the shot, returning 
from that green vault whither they were so uselessly sent. That is 
aU the answer you will get if you flre away the whole day at pigeons 
among the protecting leaves at the top of those. forest giants. The 
pigeons go on feeding again when all is quiet, and nothing less than 
a wire cartridge with No. 4 shot has a chance of bringing one of them 
to bag. 

u2 
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Among other AiiBtnilian speoieB sre the ''wonga-wonga " and bionBe- 
winged pigeonB, both excelleni eating, the f onner being a great deUoaqy. 
The eiie and flavonr of this speoiee wonid well repay any effort to 
domeatioafce it— the flhyneee of breeding it exhibits in oaptintj being 
probably dae to nnfayourable oonditionB which osre and attention to 
its habits might remove. The very fine speoies of Qaiwra, the orowned 
pigeons of New Guinea and its islands, might i^parentiy be utilised as 
ornamental birds, and in onr warmer oonntiee should stsad a good 
chance where good winter oorert of fir plantations was provided, f (» they 
breed freely in the aviaries of the Zoological Gardens. 

Of that aberrant family of the Bazorial order, the DuUcks, theve is 
now but one living representative, the IMwmuUs of the Samoan group. 
It is a remarkable drcnmstance that the remnants of this family shonld 
be found in islands so far remote, separated by one-fonrth of the ohr- 
cnmference of the globe— those lately extinct having oocnpied Manritins, 
and the sole survivor now living in Samoa. We have a parallel oase in 
the survival of those gigantic land tortoises of the Mascarene and Gala- 
pagos islands, still more geographically remote from one another, of 
which living examples may be seen in the Zoological Gardens. 

The Diduncfuhis is a bird somewhat larger than a pigeon, with well- 
developed wings, though it frequents the ground unless disturbed. The 
arched and powerful bill suggests a raptorial habit, but the bird is 
known to feed on the plantain and other fruits. The three large denti- 
oulations, or tooth-like processes on each edge of i^e lower mandible, are 
peculiar to this species among existing birds, and the T^h^totcma of the 
West Coast of South America. Formerly the cats and rats on the 
islands used to make havoc among the didimouli, whose habit of living 
and nesting mostly upon the ground exposed them to constant dangers. 
Latterly, however, according to trustworthy observers, the birds have 
frequented high trees, out of reach of their enemies, and are believed 
to be increasing in numbers. In 1864 Dr. Bennett sent a si>eoimen to 
the Zoological Society, and ten years lator another was safely located 
in the gfardens. 

The two remaming known allies of the above — ^the Dodo, DidAU 
ineiptus, and the Solitaire, Pesiophaps soUtariua, the former restricted to 
Mauritius and the latter to Bodriguez — ^have long been extinct, the dodo 
for probably more than two hxmdred years. This huge flightless pigeon 
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fell an easy Tiotim to the Dntoh oolonists and their pigs. The head 
and feet of the speoimen originally preserved in the Oxford Masenm 
alone remain as unimpeachable eyidenoe of its existence, besides the 
meagre descriptions given by various travellers, from which we learn 
that it possessed plnmes on the ramp and shonlders similar to those 
of the ostrich. From the remains of the Solitaire brought home by the 
expedition for the observation of the transit of Venus in 1874, we gather 
some notion of the aspect of this peculiar form. The general shape, 
the long legs and neck, and the disposition of the body feathers give it 
no inconsiderable resemblance to an ostrich or an emu, while it possessed 
short wings, wholly incapable, nevertheless, of raising it from the earth. 
These strange forms are of the greatest interest to the naturalist, 
because they help to bridge the interval between the present and the 
past. The wingless birds are now generally believed to be the survivors 
of a large group at present represented by the ostrich, rhea, emu, 
cassowary, and apterix in a living state, and by the extinct moas of 
New Zealand. Similarly, these flightless pigeons probably connect the 
Bazorial order with another group, of which i^e extinct Madagascan 
^pyomis, occupying a closely related geographical position, exhibits 
characters allying it with more than one family of the same order. 




CHAPTER IX. 

Parrots and their Allies — Cuckoos — Honey Guides — Wood-^ 
peckers — Toucans — Kingfishers — HornbillS'^ Ooatsuckers — 
Rollers^Trogons — Swifts — Humming Birds, 



OBDEB v. — PI CAB I iB. 

Division I.— SCANSOBES. 
Sub-Obdbh I.— Ztoodacttlx, CuiEBns. 

Family I.— Psittaoi, parrots. 

Svb-Faiiilt I.— Camptolophine, oook- 

atooB. 
M II.— AndrogloasiiuB, fleshy- 

tongued iMurrots. 
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rots, 
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FakUiT n.— OnoTdidn, ouokoos. Familt m.— Indioatorida, boii«]r-gindeB. 

TAinLT IV.— Mttsophagidn, plantain-satera. Fahilt V.—Picids, ivoodpeckers. 
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DmsiOH n. 
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n.— Bao«rotid», horabills, 
HL— UpopidK, hoopoes. 
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M v.— Coraoiada^ roUera. 
M YI.— Trogonida^ trogons. 



Family YIL— MomotidB, motttots. 
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BoanBorial members, tht Zygodaotylas (yoke-toed), are oharaoteriBed by a 
dispoaition of the toes similar to that in the ospreys and owls, to this 
extent, that the grasping power of the foot depends upon the oppo- 
sition of the toes to one another, so that the scansores peroh and olimb 
with one pair of toes extended in front of the leg and the other 
behind. The soansorial habit is at its maximnm in the parrots, and at 
its minimum, perhaps, in the cnokoos. 

While no one will dispute the high intelligence of the parrots, it 
is, of course, a mere vulgar error to suppose that they have any 
comprehension of the words and sentences they repeat so glibly in 
yirtue of their imitative faculty, though the belief that they have 
is fostered in even some respectable modem books. It might 
naturally be anticipated that where some half dozen sentences, applying 
to frequently recurring incidents in daily life, have been acquired, 
the bird should apply them now and then with striking appropriate- 
ness, as in the following instance : At a parrot show it was arranged 
to award a prize to that bird which did highest justice to its training 
in elocution. Accordingly, after a number of birds had been examined, 
the cover was lifted from the cage of an African grey parrot, which 
immediately exclaimed, *' By Jove I what a lot of parrots I " Obviously 
there was not much chance of beating this, and it speaks volumes for the 
intelligence of the bird's owner. The untrained and unobservant mind 
will always be impressed by examples of this kind coinciding with a pre- 
conception, and ignore the far more numerous instances of inappropri- 
ateness. Some years ago I made an attempt to get at the truth by a 
systematic record. A Molucca cockatoo had been in the family twehty 
years, and was not only much attached to myself, but so desperately 
inimical to everyone else that no one dared to touch him, either in or out 
of the cage. During the summer he passed most of the day flying about 
a large country garden or boring holes in the elm trees. At times he 
would follow the gardeners, watching their operations in digging and 
planting, now and then plucking a fine rose or destroying a choice plant 
with perfect impunity, for, on any attempt at interference with his 
amusement, he .would dash at the offender like a hawk, and usually 
inflict a severe wound. To myself, however, he was as gentle as a 
dove. At my call he would descend from the highest tree, perch upon 
my head, and express the keenest pleasure by combing my hair as though 
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he were preoniiig his own foathen. As long m I remsined in tfaa 
gMrden he nerer left me, bnt kept flljing zoimd me, over the tops of tiie 
trees end haek to mj shoulder, with ereiy demonstntion of stttis&uitioii. 
On oold winter nights I often took him into bed, where he made himself 
qnite snug, end by some means aToided injnzy from mj moivemenU. 
The strong atfcadhment he had formed for the Newfonndland dog aAaKded 
an opportonitj for getting up a little perfomiaooe between tiie two, mneh 
to the astonishment of visltonu I tmined tiie dog to sit qnietiy while 
the oookatoo elimbed op his baok, walked along his head, sat iqKm his 
nose, and made a polite bow to the company. Then, at a gWen signal, 
the bird flew to my hand, and the dog oanded tiie hat ronnd for oontri- 
bntions to a fond being raised by i^ l*dy in aid of tiie Sooiely for the 
Ptevention of Cmeliy to Animals, The bird had a small bnt ehoioe 
repertoire of sayings, and in order to aueoitain whether he waa oom^ 
aoions of nsing tiiem with any propriety, I kept a note book for re- 
oording the eiroomstanoee nnder which he nttered them. When tiie 
entriee had reached 200« the efidence to the cootnzy had beeome so 
oyerwhehning as to render it nnneoeesazy to contume the obeervationa. 
The same resnlti I imagine^ would follow from a similar test applied 
to any of the nnmerona speoieB whoee powers of mimieiy are remazkaUe. 

The ooekatooe are restnsted to the Anstralasian regioa. In Australia 
proper the giant snlpkor-crested oookatoo is inoredib^ nvmecovs. In 
trnvelling from Brisbane to Ipswidi on one oeoasinn in tiie old stem- 
wheel stnemwr Settler, for two hoars at a tiam a lli^ of these birds eoB- 
tinned eroesing the rirer eoothwards in dense aoayt ^^^^ nnited seieeeh- 
iag makiag so fearful a din that naithar eookL we hear eaeh otibsc's 
Toioes nor the noifliy woridng of tiie ntnamst's paddle. A few mfnutes 
in tiie parrota' house at tiie Soological Gaidsna will tiy most people's 
nervee, but heie were teae of tiiousaada of cockatoos rending tte air witii 
their harsh oriss. The firmer knows to his coat what havoc they 
commit when they swoop down upon his green and sneenhiint nmiae crop. 

Most of tike parrota are weU known in this covntqrt eitiier as cege 
birds or museum ^eoimenSk Some breed fredy in confinement^ while 
instanoee are known of their having reared their young in the c^en air. 
Their beautiful nlnmaae. sfmiaMft demeeaour. and mimafcio faoultiee render 
them eq^eoial favouzitee with faacieEe. 

The straight and rapid flight of tim TkBDho^oasinm^ or bueh-fan^gued 
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loxikeets, ooatrasta strongly with the slow and deviotts moyementB of 
the other funiliea. In alightmg on or quitting a tree, as they do 
nearly simnltaneonsly by hundreds in seardh of the flowers whioh 
contain their food, they may be oompared to a flight of green and 
golden arrows discharged by a host of bowmen. One may be standing 
beneath a dump of ''t-trees '' in fall flower, with not a bird within 
sight or sound, when, suddenly, a flash of oolonr, a shrill whistling, 
and a multitude of ''blue mountain" lorikeets are busy sweeping 
the flowers with their brush-tipped tongues. In a few seconds more 
the whole flight is gone as quickly as it came. So long as food is to be 
had the birds disregard the gunner and may be shot in dozens. When 
wounded they will hang from the boughs head downwards, the nectar 
streanung from their bills. Many a time have I, after gathering up the 
slain, emptied the sweet contents of their gorged stomachs into my mouth 
by simply putting their beaks to my lips and sqneesing their bodies. 

New Zealand produces some peculiar forms in the Nestors, one of 
which, the " Kea," is certainly camiyorous. It may be seen picking 
the flesh off sheep's heads and other rejected offal, and will attack living 
sheep, inflicting eren fatal injuries. This habit appears to have been 
induced by the introduction of domestic aninialB into the colony ; while 
another species, the *' Kaka," subsists on insects and their larvso, tearing 
off the bark to procure them. In the land of the eztinot wingless moa, 
and the existing wingless apterix, we also flnd a parrot whioh, though 
possessed of well developed wings, is wholly incapable of flight. The 
"Kakapo," as the natives call it, is a large bird, more than 2ft. in 
length, its prevailing colour green, with the lower surface yellow. In 
habit it is generally nocturnal, but may occasionally be seen in the 
daytime. The food is wholly vegetable and principally moss, which it 
devours in large quantities. Dr. Haast, who caught several of them with 
his retriever, says that they nm fast, considering the formation of their 
feet, and always make for their holes, hide themselves under a heap of 
leaves, or dimb the stem of a small tree. Having surprised one in 
the daytime sitting on a branch, he observed it drop straight to the 
ground without even opening its wings. Mr. David Lyall, however, once 
saw a flight of a few yards made by one to a lower level than that whence 
it started, but it has never been observed to rise from the ground in the 
most favourable circumstances when closely pursued and in 'the utmoat 
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AacoidiBy to Sv Gcoig^ Qswj^ tts ^s^ aro vUtey 
r, aad of tiM BM of » pallets ; wUte I^aH nfs tt»» an brt two, 
flboid eqMl to ttrt of ite pifWB. Thon en bo 
iiflfalor bad will on looir bo eztaniBolod by ibo 
aad dofo wbM bim tnkwi to tiio bMb. Tbo yf I iofiioiiHj gor 
il^ loiboxmdt of dinae of tiio wns^ te tiio bod bod 
W01J eieoptMoamitathoodfaBtof FonijiMM Fbediiiffoa 
■ad «t BJi^, ftp iniLiuMlj far ffigbt woold aot oriio in % 
tiiofo woro no tenosfarua pfodatoty aawala^ aad ia all pnbabililj Oo 
faeapaeify to %j bad been broogbt aboat by tide eonditioBof aoeoEify 
before eren tiie bfaaeb of tbe FinpMMi nee eoiooiaed Hov Zeakad. 
A epeeiflMB wae depoeited by Mr. G. 8. aOe m tbe Zoolosiflal GardMi 
ia 1870, of wbidi Mr. T. W. Wood nuide aa enwllent dzswin^ far tbo 

Tbe eadrooa of tiie Old aad Hov Worid fom a eoneidflKabla gzo«q^ 
diiEering mneb ia sfcmetaze, babit, aad appeazaaee, wifli a laige 
geogzapbieal xaafe, botb in latitode aad longitade. For inatiaee, Oa 
Oeniropi, or lark-beeled eodnoe, brin^ np ibeir own yoan^, wbile tibe 
Knmntrmxi enckoo ocf awaially d^ioeiti aa egipin a stnuiKe neat, tiioagb 
it nraally bnilda ifta own aad incnbatee in iba or dinar y wqr. Tbe moot 
etroogly marked example of tbe paraeitic inaiinet amooff tiieee birds is 
oboenrable in tbe oonmum eoekoo {Cuadut eamonu). The female is 
beUered to lay about eight eggs daring tiie season, of snaill aise sad 
mnch Tsrieiy in oolonr, at considerable interrals, sad these are inra- 
riably deposited in tiie nests of sereral speoies of small birda, from 
twenty to Mtj, according to Tarioas writers, among whieh tiie hedge 
spazrow aad yellow-hammer are the eommonest, and the oom banting 
Tory rare. It is now weU ascertained that tbe famale enidroo, tiioiic^ 
possibly not always, nsnally carries her egg in her beak, after laying 
it, nntQ she finds a suitable nest. She has been shot in the act of 
osrrying it. On this point Mr. L. H. Edwardes, of Neti^, oom- 
monicated the following to the Field in 1870 ; " From tiie drawing-room 
window here there is a flight of three steps to the garden, aad in a 
cayity at the comer of the second step a bold water wagtsJl bnilt its 
nest and hatched three eggs. It experienced msay intemiptions. 
DnriDg the day two terriers are generally lying on theee steps, aad we 
often sit there or pass by tiie window into the garden. On the day 
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that we first noticed the eggs were hatohed one of the yonng bird» 
several times tamed the other two ont of the nest, and we on each 
occasion replaced them ; bnt on the following morning we found them 
outside the nest and dead. The remaining bird tamed oat on inspection 
to be a cuckoo. The wagtail continued to feed it, almost disregarding 
our presence and that of the dogs, .and it grew till it filled the small 
cayily in the stone where the nest was placed. We often took it out 
of the nest and showed it to incredulous yisitors, and it was a fine 
healthy looking bird, and nearly fiedged. The comer between the step 
and Uie house is so small that a cuckoo could only have grot in from 
underneath to deposit the egg, and the young bird was too big to get 
out of the nest, except in the same way. I have never before heard 
of a cuckoo selecting a nest in so public a spot, and a nest, too, which 
it could not possibly have entered by the hole which the wagtail made 
use of." A friend described a similar case to me a few years ago. He 
had marked a pair of wagtails to their nest, which he found among 
some displaced bricks on an old wall. A cuckoo appearing in the 
garden, he watched its movements for some time, and at last saw it 
perch on the wall, where it was hidden by the boughs of a tree. After 
Bome minutes the bird flew away, and on examining the nest he found 
in it two eggs of the wagtail and one of the cuckoo. No bird larger 
than the proper owner of the nest could possibly have got into it, and 
the conclusion seemed inevitable that the cuckoo had introduced its 
head and deposited the egg in the small cavity. 

Le Yaillant gives an account of the manner in which the golden cuckoo 
of South Africa carries its egg in its bill and places it in the nest of the 
host. The eggs of other species are found in domed nests, into which 
they could have been introduced in no other way. Another corre- 
spondent of the i^eZd wrote, after watching a cuckoo near a robin's 
nest, " The cuckoo had gone, and on taking out the eg^s, I found two 
robin's eggs and one cuckoo's egg (the robins having originally had 
three). The nest was so built as to render it next to an impossibility 
for the cuckoo to have laid her ^mg in the usual way, and I am 
convinced she deposited it from her mouth." The act of ejection of 
its foster brothers from the nest by the young cuckoo has been 
described too often by unimpeachable witnesses to admit of any 
question that this is the invariable practice of the juvenile parasite. 
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Kim. Hngli Blaokbum hM givto m gn^liio dMaripUen of Um oomiMnoe, 
<rf which the (oUowing ue the leading point* : Hie naet of a nmdtnr pipit 
WM fonnd in June, oontaiiung one onekoo'e egg and two of the pipif s, 
OD the deoliviltr of e hill-iide in SootUnd. Bnbeegnentlj tiie pipiti 
weie found to be hatohed, and the onokoo fort^^ight honn afierwaida, 
when both the pqnta were Ijing down the bank onttide the neat, bat 
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•lire. On being pUoed in the nett the onokoo got ita baok nnder mm, 
raised it to tha edge of the neet, and toppled it orer the aide, poshing 
it with it* naked wings and feeding about to make iore tlwt the eOort 
bad been Boooeeafol. The joaug pipit waa iqilaoed in tlie neat, bnt 
the next morning both were tnmed ont and lay dead <m tlie bank. Tht 
blind and naked yonng onokoo had thna managed to get rid of two lunla 
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for more doTsloped than hinuielf. The writer oondndes, "The moii 
ainfinilar thing of all was the direct purpose with whieh the blind little 
monster made for the open side of the nest, the only part where it 
oonld throw its burden down the bank. I think all the speotatora 
felt the sort of horror and awe at the apparent inadequacy of the 
oreatnre's intelligence to its acts that one might have felt at seeing a 
toothless hag raise a ghost by an incantation. It was horribly 'on* 
canny ' and ' gruesome.' '* 

The accompanying engraying, from a drawing by Mrs. Blackburn^ 
illustzates the action of the young cuckoo while Meeting the pipits from 
tiie nest. If the young cuckoo hatches before the rightful owners the 
eggs are treated in the same manner. Sometimes, it appears, two 
young cuckoos are found in the same nest, when a contest for 
supremacy takes place, and one is sure to oust the other, as in the 
case seen by Jenner, and another described by Adolph Muller in 
"Dw Zoologisehe Ga/rten for 1868. It is still more singular, however, 
that the foster parents should ever turn out their o?m young to make 
room for the usurper, as recorded of a pair of titlarks by Mr. Slater, 
in the Zoolos/ist for 1847. More than one instance has been noticed in 
which the piteous ones of a young cuckoo, after being taken from the 
nest, has induced small birds to supply its wants, and this was done 
on one occasion by a tame jackdaw. 

Much discussion has taken place as to the sexual difference in the 
Toice of this bird, some holding that the cry of the male may be repre- 
sented by " coo-coo," and that of the female by ciiok-00 and by another 
shrill chattering call. On the other hand, in a note communicated to 
Natwre, 10th June, 1880, Professor Alfred Newton says : " The best 
observers are nowadays agreed that the female cuckoo does not sing." 
If, as some ornithologists believe, the proportion of males to females is 
as twenty-five to one, or even five to one, and, supposing the compara- 
tively few birds we hear calling in the summer to be all males, the 
females must be very scarce indeed, and the chance of finding a 
cuckoo's egg in any given district extremely small. The very short 
stay with us of the cuckoo has the effect of leaving most of the young 
birds behind to follow by themselves. They migrate far to the South 
by the Valley of the Nile and the East Coast of Africa, and also East- 
wards by way of India to the islands of the Indo-Malayaa Archipelago. 
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Altiiongli Africa ia the stronghold of those Bingalsr psnntic bizds, the 
hon^-gnideB, speoiee alio ooour in India, the Malajaa Peninsnla, and 
Bomoo. They have reoeiYed tiieir name from tiie peouliar habit of 
l<Muii«g man to the nests of the wild bees, their share of the plonder, 
whose loealily is tirns pointed out, being the grabs, of whioh th^ are 
Tory fond. It is impossible to imagine how suoh a habit oonld have 
arisen, unless the bird has seen the nests of the bee taken bj the natlTes, 
and, by pioldng ont the grabs from the rejected comb, learned to asso- 
ciate him with its &Tonrite food, and aftenrsrds gire its yery distinct 
inyitation to him to follow it into the forest by hopping from tree to 
tree nntil it has brought him to the place — a remarkable degree of 
intelligence, which it would not be easy to find surpassed among the 
higher animals. It is said that when the bird arrives at its destination 
« change in the note warns the hunter that he mnst begin looking for 
the particolar tree in which the nest is sitoated. There seems to be no 
good fonndation for the assertion that the bird sometimes intentionally 
leads its follower to the neighbourhood of dangerous animals. Smoh an 
erent is likely enough to occur in a tropical forest, but it has been 
obseryed that the leader flits on, notwithstanding the accidental dis- 
turbance of a beast of prey. In the event of the man refusing to follow 
the bird in one direction it will, it is said, return to him and lead off to 
a nest somewhere else. So far as is yet known with certainty, the 
African spedea of honey-guides only exhibit this disposition. 

Those beautiful birds, the plantain-eaters, so abundant in Africa, have 
« large quantity of pigment in the flight feathers, which washes out 
during heavy rain, but is subsequently renewed. The pretty little colics 
are also well known to African colonists, and admired for their graceful 
action among the boughs. 

In the whole class of birds there is no more remarkably specialised 
structure than the tongue of the woodpecker, with its attendant bones 
— a peculiarity shared also by the nectar-eating sunbirds and humming 
birds. At the tip of the homy tongue are a number of small bristles, 
directed backwards, and of great utility in dragging insects out of their 
retreats in the bark. The soft flexible part of the tongue is attached 
at its base to the two tongue bones, which pass out of the lower 
mandible at the entrance to the throat, where they separate, and form , 
a large curve on each side of the neck. Thence they are carried round 
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aind ontside the back of the ■kiill, brought together again on the top^ 
and finally attached to the front, joBt above the right noitril. This 
arrangement enables the tongne to be protruded very rapidly to a con- 
fliderable distance— -nearly twice the length of the beak — beyond the 
tips of the mandibles. By the contraction of a special muscle, these 
elastic bones are made to throw the tongne forward with amazing 
rapidity. In some species the bones, instead of being attached to the 
front of the sknll, as is the case with the green woodpecker, slide freely 
in their sheaths with the same effect npon the tongne. The movement 
of the bones exerts pressure simultaneously on two large glands which 
secrete a sticky saliTa, and the tongue thus becomes furnished with 
another means of securing its prey. Variations of the apparatus occur 
in several members of this family, and both their reversible toes and stiff 
tail feathers assiat them greatly in supporting them on the bark while in 
search of food. In a recent number of ^o^ure the Duke of Argyll drew 
attention to a novel and interesting observation on the habits of the 
lesser spotted woodpecker, which it may be desirable to quote : "I have 
had an opportunity lately of observing closely the habits of Ptcua 
tmnor as regards the very peculiar sound which it makes upon trees by 
the action of its bUl. It is quite certain that this habit has nothing 
whatever to do with the quest for food. The bird selects one particular 
spot upon the trunk or bough of a tree, which spot is naturally sonorous 
from the wood being more or less hollowed by decay. The bird returns 
to this precise spot continually during the day, and produces the sound 
by striking the wood on the spot with its bill, the stroke being repeated 
with a rapidity which is really incomprehensible, for it quite eludes the 
eye. After short pauses the stroke is again and again renewed, some- 
times for several minutes together. During each interval the woodpecker 
looks round it and below it with evident delight, and with an apparent 
challenge of admiration; the beautiful crimson crest is more or less 
erected. The whole performance evidently takes the place of the vernal 
song in other birds ; and so far as I know, it is the only case among the 
feathered tribes in which vocal is replaced by instrumental music. The 
nest does not appear to be in the same tree, but similar spots are selected 
on several trees in the neighbourhood, and as the sound is very loud and 
is heard a long way off, the hen bird, when sitting, is serenaded from 
different directions. I have not seen or heard any attempts to vary 
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tiia note produced by Tuiatioiie, either in tiie strengtiii or npidifcy of 
the ttroke, or \sj dhaoging the point of peronaeion, hat I haTe dbaerved 
that the note Tariee more or lees with the tree on whieh it is prodnoed. 
Dazing abont six weeks the perf ormanoe has been freqi^nt erery di^, 
and early in the mornings during part of this time it was ahnost eonstant. 
Of late it has been disoontinned. In aU probability this is paraOel to 
tiie well-known fact that singing bhwUi cease to sing after the eggs axe 
hatched. This instromental substitate for singing among the wood- 
peckers is extremely cnrions." 

The above is dated May, 1880. Althongh eyerytlung from the pen of 
so attentiTB an obserrer will be receiTed with respect, it mnst obrioiudy 
be very difflcnlt to determine whether this is reaUy a substitiite for Tooal 
nrasio or simply the ordinary beating of tiie tree to proonze food. 
Insects, it is well known, may often be driTcn from their retreats in 
alarm b7 tapping upon tiie ground or upon the bark of a tree, and 
this may be the object of tiie woodpecker, while he looks around and 
below him to ascertain whether his efforts haye been snccessfuL Hiese 
birds must exert great force in excavating their nesting places in the 
trunk or bough of a tree to reach the hollow beneath. They have been 
accused, too justly in many instances, of attacking sound wood, and thus 
damaging the tree, but it is asserted, on the other hand, that the 
quantify of wood-boring insects th^y destroy, such as the stinking larva 
of the goat moth, more than compensates for occasional deUnquenoies. 

The large and generally bright-coloured bills of the toucans, inhabit 
tants of South America only, would, at first sight, suggest that the 
possessors would be much inconvenienced by the weight of so bulky an 
appendage, but its cellular structure renders it very light. There is no 
apparent need in the bird's economy for this large bill, for it is mainly 
frugiverouB, although the Portuguese naturalist D'Azara describee the 
toucan as most destructive to the young and eggs of other species. The 
serrations at the edges of both mandibles and the homy tongue, fringed 
with points directed forward, suggest nothing in conformity with its 
ascertained habits. It is certain, however, that it will eat the flesh of 
small birds with avidity when in captivity. The barbets are uninter- 
esting birds, of sluggish disposition, with habits in many respects, 
resembling those of the woodpeckers. 

The second, or fissirostral, division of picarian birds indades many 
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forma of great difPerenoe in Btractnre and habits, which, however, are 
more oonveniently grouped here than in any other order. Even in the 
family of kingfiahers there are snoh departures from the ^e as the 
three-toed speoieB of the genera Alcyone and Oeyss. Some feed on fish^ 
others on insects, and, again, others on reptiles and insects. So much 
has been said about the largest example of the genus Daeelo — ^the 
" laughing jackass " of the colonists — that there is very little new to be 
added to the accounts of it. In the forest lands of Australia it seems 
ubiquitous. I had not set foot on shore in Sydney Harbour five minutes 
when two "jackasses" discoyered the new arrival, and, perching 
themsdyes upon the branch of a gum tree overhead, uttered their 
sardonic greeting of maniacal laughter for my especial benefit. Wherever 
the bushman camps, one or two of these birds, impelled, it would seem, 
by some irresistible curiosity as to the doings of man, will almost always 
station themsdvee near his resting place, and signify their contempt for 
his efforts to make himself comfortable for the night by their harsh 
cries; and when he starts in the morning to look for his horse they 
again accompany him with derisive laughter. One of the most notorious 
bushrangers, working out his sentence of twenty-five years in Brisbane 
(jhu>l, with whom I became acquainted in an official capacity, assured 
me that he attributed his capture to these birds. He had ridden hard all 
day, finding that the black trackers were on his trail, but, believing that 
he had far outstripped them, was preparing his camp for the night in 
a patch of dense wattle scrubb, when the police suddenly pounced upon 
and secured him. One of the blacks, it appears, hearing the vociferations 
of the birds, and knowing that something had probably excited their 
curiosity, dismounted and stalked the bushranger in his retreat. The 
native immediately reported the circumstance to his officer, the troop 
surrounded the camp and captured the desperate man, with the loss 
only of one horse and one man wounded. " If it hadn't been for them 
birds *' (with epithets explanatory of their character), " I should never 
have been inside these walls,'* he said; "the troopers wouldn't have 
taken me aUve out of that scrub." Of all the birds I ever met with 
these great kingfishers are the easiest to shoot. I have often shot two 
in succession from the same tree, when the second could easily see the 
fate of its companion, so sluggish and stupid do they seem to be. Most 
of the spedes of kingfishers build a nest of their castings of fish bones. 

X 
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The late Mr. Gould oonsidera this oertain, and that tiie bones are not 
the aoonmnlated ejecta of the young birds reared in the same place year 
after year, for a portion of the bones in a nest containing eggs whid& 
he fonnd on the Thames had eyidenily been quite recently deposited. 
Africa boasts the largest example of the family, Ceryle maxima, and 
tiie Australian region the smallest, Alcyone fuailXa, while the northern 
parts of Australia, New Gainea, and the Molacoas produce the most 
elegant of aU, the Tanynj^tera, whose two middle tail feathers extend to 
more than the length of the body beyond the others, and terminate in 
racket-like expansions of the webs. 

In the hombills {BykceroUdcB) we have an aberrant form of the fissi- 
rostral section of pioarian birds, with legs and feet very similiar to those 
of the kingffishers, but a stout, heavy body, and bill of great sise, of 
somewhat the same character as that of the toucans. They are fonnd 
in considerable numbers in Africa, India, New Guinea, the Moluccas, 
and the Malayan Archipelago. Although their food genersJly consistB of 
fruit, birds, snakes, fish, lizards, and insects are eaten by yarious species, 
and perhaps by all on occasion. Some have pretematuraUy loud yoioes, 
which trayellers have mentioned as audible at the distance of a mile. 
Mr. Wallaoe describee the voice of the great hombill of the Malayan 
region as oompounded of the whistling of a steam engine and the braying 
«f an ass, while others have referred to the great noise it is capable of 
making, with a startling effect on the auditor's nerves. All the species 
appear to have a most singular method of nidification, which, however, 
has not been satisfactorily verified by the observation of Europeans. 
Aooording to native testimony, the female makes a nest of feathers in a 
hole in a tree, and as soon as all her eggs are laid the male sets to work 
to plaster her in with day, leaving only a small hole through which to 
supply her with food. In this curious oyMietU she remains during inenba- 
tion and until the young are fully fledged, a period of two or three 
months. Meanwhile the unfortunate male is called upon to support ilie 
whole family, a task which reduces him to a skeleton, while tiie inTnmtes 
of the nest become very fat on the proceeds of his exertions. From 
observation of these birds in captivity, it would seem that the male l»rd 
aotnaOy casts up the lining of his stomach containing the food, every 
time he feeds his consort, for the food has been found included in 
a membranous envelope which could have had no other source. It ia 
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difflonlt to oonoeive any instinotB more injurions to at least one of the 
sexes than these connected with the nidlfication of the hombills. All 
the time the female is imprisoned she runs a risk of starration should 
her already enfeebled mate be killed, while the drain npon his constitu- 
tion in repairing the Waste of tissne occasioned by the repeated ejection 
of the membrane of his stomach must be most serious, especially when 
continued for so long a time. One species is said to build in a hole in 
the earth, where the female is shut up in a similar way. No European 
eeems actually to haTC examined the nest, though both Mr. Wallace 
«nd Dr. Livingstone have seen it from the ground in circumstances 
which leave little doubt of the authenticity of the native accounts. 

Mr. Ayres thus describes their manner of killing snakes: '*0n 
discovering a snake, three or four of the birds advance sideways 
towards it with their wings stretched out, and with their quills flap at 
and irritate the snake until he seizes them by the wing feathers, when 
they immediately all close round and give him violent pecks with their 
long and sharp bUls, quickly withdrawing again when the snake leaves 
hia hold. This they repeat till the snake is dead. If the reptile advances 
on them they place both wings in front of them, completely covering the 
head and most vulnerable parts." A more distinct case of concerted 
«otion, with full comprehension of the situation, could not well be 
imagined. A few years ago I was much impressed by the intelligence 
«nd docility of these birds at the Zoological Gardens. The keeper intro- 
duced me into the cage, where two of them were sitting on a perch, and 
«agerly welcomed his approach with a bunch of grapes ; at the same 
time he warned me to keep out of reach of their pick-axe like bills, lest 
they should strike at my eyes, as they were not at all amiable to 
strangers. He picked off the berries one by one, and threw them sharply 
at the birds, who caught them with unerring dexterity, and raising their 
heads, appeared to swallow the dainty morsels. That they did not do so, 
however, was evident, for at his command they returned every one to his 
hand with the skins unbroken. No less than fourteen berries were thus 
^ven in succession to one of them, and, when ordered to disgorge, it 
brought up the right number without a moment's hesitation or reluctance. 
Further than this, it would lean forward and place a grape gently in the 
keeper's mouth, when asked to do so, and take it again from his lips when 
permission was given. I was still more surprised when, at a given signal, 
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the bird held the berry between the very tips of its mandibles, tiien threw 
it back into its throat, by jerking the head up, and again bronght it to 
the end of the beak, performing this feat very frequently and rapidly ; 
after this it wonld put it into the keeper's month or hand, aooording as I 
asked the man to direct it. Not onoe did I see a mistake made, and 
I came to the condnsion that a most perfect understanding had been 
arrived at between the keeper and his charges highly creditable to the 
intelligence of both. 

Of the five species of hoopoes, one is a visitor to the British Isles, and 
has been known to breed here at least on one occasion, and young birds 
have been shot in spring. There is nothing specially interesting in their 
habits except peculiar behaviour in the presence of birds of pr^. 
According to Bechstein, who watched his tame hoopoes in a field, as soon 
as they saw a raven or even a pigeon flying overhead, they crouched on 
the ground with their wings so extended over by the side of their heads 
that the ends of the flight feathers touched, their heads being thrown 
back with the bill XK>inting upwards. In this position they might be 
taken for a bundle of old rags. When the danger had passed, th^y 
sprang up, uttering cries of satisfiMtion. 

The Cajprvnmlgidm — " goat-suckers " as they have been termed in con- 
sequence of a baseless superstition — ^range over the whole of the tropical 
and temperate countries of both Hemispheres, but have not yet been 
found in the islands of Oceania. Their soft plumage, wide gape, and 
large eyes, are well adapted to their nocturnal habits, and to these 
characters are usually added the capacity for powerfol flight. No one 
with any eye for beauty can hSi to have admired the extremely artistic 
gradations and delicate tones of colour in their plumage. We might, 
adopting the jargfon of the high ecstatic sosthetic school, consider a night- 
jar a "symphony*' in brown or grey. In form they differ little, but one 
species, the lyre-tailed night-jar, has the two outer feathers extended to 
three times the length of the body, giving the bird a very graceful 
appearance. Among other peculiarities of plumage, which we should not 
expect to flnd in this family, are the single flight feather in each wing, 
of an African species, elongated to nearly three times the length of the 
body, and the discs at the ends of similarly developed feathers in another 
species, the shafts being quite bare except at the extremities, where the 
webs expand into the form of a circular or oval racket. The food con- 
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aistfl of inseots, taken on the wing, and it is believed that the strong 
briatleB with which the upper mandible is fringed play the part of a 
net to oatoh snoh as might escape the gape of the month. There is, 
howeyer, one fmit-eating species, peculiar to the island of Trinidad, 
which is said to pick its food off the branches as it fiies past. The nest 
is composed of a circular wall of guano formed from the droppings of the 
birds in the caverns to which they resort in great numbers during the 
day. Among the largest and most beautiful of the night-jars are the 
Australian species of the genus Podargv^, which hawk round the edges of 
dense shrubs and patches of forest in search of the numerous insects 
which come out to disport themselves at night. Often while crouched 
in the shadow of a tree, watching a patch of moonlight across the runs 
of the. Wallabies, expecting these wary marsupials to come hopping along 
to their destruction, one of these birds has swooped past me several times 
in succession, almost within reach of my hand, as if he were making an 
examination of the strange creature which had come to invade his domain, 
jet I could never detect the slightest sound of those broad pinions, 
though now and then the sharp snap of his bill could be heard dosing 
•on his insect prey. Fulling slowly down one of the numerous streams 
which enter Moreton Bay to the south of the river Brisbane, it is 
•delightful to see the myriad lanterns of the fire-flies dancing along the 
walls of dense black foliage which rise perpendicularly from both banks ; 
and here, again, the night-jars are busy filling themselves with the little 
specks of phosphorescent light. Probably on account of their startling 
and mournful cry, the natives regard these birds with superstition, the 
exact nature of which it is not easy to determine. 

The popular superstition with respect to the Eurc^ean species indicated 
by the name of "goat-sucker ** may probably have arisen from the habit 
thus described by Waterton in his ''Wanderings in South America,'* and 
attested by many competent observers : " When the moon shines bright 
you may have a fair opportunity of examining the goat-suoker. You will 
see it dose by the cows, gloats, and sheep, jumping up every now and 
then under their bellies. Approach a little nearer ; see how the nocturnal 
flies are tormenting the herd, and with what dexterity he springs up and 
catches them as fast as they alight on the belly, legs, and udder of the 
animals. Observe how quiet they stand, and how sensible they seem of 
his good offices, for they neither strike him nor hit him with their tails. 
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nor tread on him, nor try to drive him away as an onoiTil intmder. 
Were yon to dissect him and inspect his stomach yon wonld find no milk 
tiiere. It is f nil of the flies which haye been annoying the herd. ... I 
am fnlly persuaded that these innocent little birds neyer snck the herds; 
for when th^ approach them and jump np at their ndders, it is to catch 
the flies and insects there. When the moon shone bright, I wonld 
frequently go and stand within three yards of a cow and distinctly see 
the caprimnlgns catch the flies on its ndder.** The two foregoing^ 
passages represent what Waterton actually observed both at home and 
abroad, so that the family has the same habit in the old and new worlds.. 
The erroneous inference, drawn from this frequently recorded fact of the 
night-jar's attendance on cattle, may claim whatever authority may be- 
derived from its antiquity, for Pliny assures us that the bird haunts the- 
folds and flies up to sack the milk from the teats of the goats. The- 
vitality of the superstition is aU the more singular when we consider how 
impossible it would be for the rigid homy mandibles and pointed tongne- 
of a bird to be adapted to the process of sucking. 

Passing over the rollers, so called from their habit of rolling and 
tumbling in the air as a porpoise does in the water, and the trogons, 
whose flne plumage renders them conspicuous objects in a tropical forest, 
a singular habit is to be noticed in the motmots. Most of these birds 
perform the curious feat of trimming their own tail feathers by stripping 
the web from both sides of the shaft of the longest pair for about an inch, 
leaving a racket at the end. The serrated edges of the bill appear to- 
assist the bird in producing this ornamental character of the feathers. 
There can be no doubt that it is done deliberately, for Mr. Bartlett 
watched the operation several times in the Zoological Gardens performed 
by the bird on the new feathers acquired after each moult. So far as I 
can call to mind, there is nothing in animal life comparable to this muti- 
lation of part of the body, and with the view, it would seem, of enhanc- 
ing its beauty, until we come to the genus homo ! 

The bee-eaters, which range over Africa, Australia, and the islands ta 
the north-east, visit the south of Europe in great numbers during the 
summer, where they breed, returning to South Africa to rear another 
brood at the opposite season of the year. Their nests are tunnelled out 
in banks, or even vertically into the ground, and, during the process, 
their bills become worn down to about tiie half the natural size, but 
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appear to grow again rapidly. In the New World the bee-eaters are 
represented by the pnff-birda and jaoamars, somewhat resembling the 
kingfishers in appearance and in some of their habits. 

The well-known common swift, onr summer visitor, represents a 
family of wide geographical distribution and considerable variety, some 
haying the outer tail feathers much elongated and a crest. While several 
species of kingfisher form their nests of the castings of fish bones, 
certain species of swifts derive the materials from their own bodies. 
They are found in Ceylon, China, and the Philippine Islands, building in 
great numbers in caves. According to Dr. Jerdon, the nest consists of a 
network of fibrous matter, which is inspissated mucus from the birds* 
large salivary glands, hardened by exposure to the air. The Chinese 
appear to have been the first to discover the virtues — if it possesses any 
— of this substance, and have used it from time immemorial in the 
form of soup, which is a tasteless but expensive dainty. Those who 
make it their business to collect the nests classify them in two or three 
qualities. The first nests of> the season are white, clean, and free from 
foreign substances, but when these have been taken the birds are 
unable to secrete enough material for the second, and make up the defi- 
ciency with feathers, hair, or moss. The production of a mass of secre- 
tion of greater weight than the bird itself must be a considerable tax on. 
its constitution, extending over six or seven weeks, the period occupied 
in completing the nest. What the price of the edible bird's nest may 
be now I am unable to state, but not many years ago the epicure, when 
minded to indulge in the luxury, had to pay about 58. an ounce for the 
gratification. 

Those lovely aerial gems, the TrocTitlidce, inhabitants of the Western 
Hemisphere only, are certainly unique objects in the dass of birds. 
One cannot but think, when viewing their close plumage, that they are 
covered with a suit of mail inlaid with gold and silver, rubies, sapphires, 
and emeralds, presenting new and charming combinations of colour in 
every glancing beam of light. Were it not that nearly five hundred 
spedes are known, many of these being individually numerous, the vast 
numbers annually exported for their skins and feathers would soon 
threaten the extermination of the family. Fortunately, too, for its 
preservation, some of the most beautiful are among the most plentiful 
species, and hence there is an abundant supply of those most in request. 
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Both in oolonr and the aooesiories of their plumage th^ sorpaBS all 
otheni in Tariety; while the bill may be straight, onrred npwarda or 
downwards, or possessed of a double cnrve, and either short and mode- 
rately stont, or as long as the whole body and slender. These different 
forms bear, no donbt, a relation to the character of the flowers yisited 
by the bird to procure its food. Buffs, frills, collars, crests, ear-plumes, 
and threads serre to adorn their bodies; the taO may be spread out like a 
many-rayed star, or the two long outer feathers may end in a spatula or 
racket, and sometimes the legs are furnished with a tuft of light feathers, 
which give the feet the appearance of being thrust through a pair of tiny 
white swansdown muffs. The quaintness of their dress, indeed, surpasses 
anything that an artist in his most fantastic mood could possibly con- 
oeiTC or design, and is beyond the power of pencil or brush, howcTer 
skilfully plied, to delineate. 

While feeding, the humming bird flits from flower to flower, poising 
himself for a moment opposite each with wings vibrating so rapidly 
that he appears as if surrounded by a transparent gauze. The great 
depth of the "keel" of the breastbone, with its large muscles and 
the short wingbones, enable the bird to make yibrations of the wings, 
comparable with those of an insect, and to balance the body motionless 
in the air. Suspended thus in front of the flower, he passes his long 
protrusible tongue into the corolla, licks up the nectar, and also captures 
any insects that may be there, and all is done by the tactile sense of the 
tongue, for in most eases it would be impossible for him to see into the 
flower. Mr. Wallace proved conclusively by his dissections of these 
bizds on the Amazon that they feed very largely on insects, which th^ 
pick out of the flowers and from the leaves, and even catch in the air, 
like many others of this order. He also says that they move so fast as 
to be able to visit a hundred flowers in a minute. Although most of the 
species are conflned to tropical South America and Mexico, some have a 
considerable migratory range southwards, and one even penetrates as far 
northward as Canada, where it has been known to breed in summer. 
With very few exceptions, none of these birds can be said to possess a 
singing voice, and then it is only a faint and insignificant warble, the 
majority emitting sounds neither melodious nor in any way remarkable. 
In spite of their minute size, they are extremely courageous in driving 
an intruder from their nests, and often engage in desperate oonfliets. 



Humming-birds, 313 



bat will generally allow anyone to oome within a few feet of them. This 
indifferenoe to the presence of man renders them easy yictims to the 
bntterfly net, the deadly blow tnbe, and other means of destmction. In 
his " Camps in the Caribees/' Mr. F. A. Ober thns describes the method 
adopted by the natives of the Lesser Antilles : " Let as follow little 
Dan, the oldest and sharpest of the homming-bird banters, as he goes 
oat for birds. First he goes to a tree called the mountain palm. Beneath 
the tree are some fallen leaves 15ffc. in length ; these he seizes and strips, 
leaving the mid rib bare, a long slender stem tapering to a point. Upon 
this tip he places a lamp of birdlime, to make which he had collected the 
inspissated jaice of the bread fruit, and chewed it to the consistency of 
soft wax. Scattered over the Savanna are many clamps of flowering 
bashes, over whose crimson and snowy blossoms hamming birds are 
dashing, inserting their beaks in the honeyed corollas, and after active 
forays restuig npon some bare twig preening their feathers. Caatioasly 
creeping towards a bash upon which one of these little beauties is rest- 
ing, the hunter extends the palm rib with its treacherous coating of 
gam. The bird eyes it curiously but fearlessly as it approaches his 
resting place, even pecking at it ; but the next moment he is dangling 
helplessly, beating the air with buzzing wings in vain efforts to escape the 
dutches of that treacherous gum." 




CHAPTER X. 

Crows — Orioles — Shrikes — Birds of Paradise — Thrushes — 
Wrens — Bulhuls — Butcher-birds — Titmice — Flycatchers — 
Finches — Wagtails — Hang-nests — Swallows — Starlings — 
Weaver-birds — Larks — Honey-eaters — Sun-birds — Creepers 
— Ant-thrushes — Bush-wrens — Plant-cutters — Lyre-birds. 

OBDEB YL 

Division I.— A CEOMYODI. 
(SnrGiNO Birds.) 

Sub-Ordeb I.— Coliomobpos:, Cbow-likb Birds. 
Family I.— Corvidae, crows. 

Sub-Familt I.— CorvinsB, true crows. Sub-Familt II.— Fregilinae, choughs. 

Familt n.->Orioliidse, orioles. Familt III.— Dicmridse, drongos. 

Family IV.— Prionopidse, wood-shrikes. Family Y.— Paradisiidse, birds of paradise. 

Sub-Obdeb n.— Cichlomobph£, Thbush-lke Bibds. 

Family I. — Turdidse, true thrashes. 

Sub-Family I.— Tordixise, thrashes. Sub-Family n.— SylTiinae, ymrblers. 

Family n. — TimeUiidsB, babbling thrashes. 



Sub-Family I. — Timelliiiue« babblers. 
a, II.— Miminffi, American 

babblers. 
„ III. — TroglodytinsBa wrens. 

Family in.— CampophagidaB, cackoo- 
shrikes. 
» lY.— LaniidsB, butcher-birds. 



Sub-Family IY. — Braohjpodine, bal- 

bols. 
„ Y. — Cisticolinse, grass- 

warblers. 

Family Y.— Yirionid®, grreenlets 
„ VI. — Paridse, titmice. 
,, VII.— Moscicapidssj flycatchers* 
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Sub-Order in.— FsiNGiLLiroBuxs, FnrcH-UKi Bibds. 

Family I.— FringilHdflB, finches. 
„ II. — Tana^das, tanagers. 



»» 



III.— >AmpeIid8B, chatterers. 

lY.— MotacillidAB, wagtails. 

y.— 'IcteridflB, hcuig-nests. 



Family IX.— DicseidaB, flower-peckers. 



Family YI.— Hirandinidse, swallows. 
,, YIL— Mniotiltids^ American 

^^ warblers. 

„ ym.— >CiBrebid£e, American 
creepers. 



Sub-Obdbb IY.— Stubvivobmes, Stabuno-likx Bibds. 

Family I.— Stnmidse, starlings. I Family IIL — Plocei<l8e, weavers. 

„ II.— Artamidse, wood swallows. | „ lY. — ^AlaudidsB, larks. 

SiTB-ObDBB Y.— CiNNYBIMOBPHiE, HoVBY EaTBBS. 

Family I.— Meliphagidse, honey-eaters. Family H.— NectariniidsB, sun-birds. 

Sub-ObDEB YI.— CEBTHIIMOBPHiE, CbEEPEBS* 

Family I. — CerthidsBj creepers. 
Division II.— M ESOMYODI. 

(SONQLBSS BiBDS.) 

Family I.— PittidsB, Old World ant- 
thrushes. 

„ II.— FormicariidflB, New World 
ant-thrushes. 

„ m.— Cotingidsa, American chat- 
terers* 

„ lY.— Pteroptochidae, bush - 
wrens. 



Family Y.— Dendrocolaptidee, spine- 
tails. 
„ YI. — ^Pipridae* manikins. 
,, YII. — EurylsBmiidae, broadbills. 
, , Yni.— Phytotomida, plant - cut- 
ters. 
IX. — ^Menuridae, lyre-birds. 
X.— Tyrannidae, tyrant-birds. 



it 



The Insessorial or Passerine order, contaiDiDgr, as it does, the greater 
part of the whole olass of birds, presents us with a mnltitude of diverse- 
forms, invariably oharaoterised, however, by the three toes turned for- 
ward and the fourth backwards, and the single notoh in the hinder 
margin of the sternum. At its head stand the crows, widely distributed 
over the globe, and in every case more or less rapacious and oamivorous» 
eaters of carrion and robbers of nests. It is singular that while in 
Europe, for instance, they are the very embodiment of caution and cun- 
ning, in other localities, such as Australia, their tameness and familiarity 
render them frequently troublesome to the settlers, though tolerated for 
their amusing impudence. Of the intelligence of the crow family, every- 
one who has observed them can recall many instances. They have been 
seen to carry mussels to a height and drop them upon stones in order to 
break the shells. A correspondent of Natwe gives the following con- 
firmation of the stories so often told of corvine cunning : *' Many years 
ago it was a frequent amusement of ours to watch the encounters 
between a tame jackdaw and the stable cat. The cat's dinner used to 
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be pat down outside the stable door, and, warned by experience, she 
hastened to dispose of as much as possible before the arriral of the 
jaokdaw. He seldom went directly to the meat in the plate, bat attacked 
the enemy in the rear, settling himself with both feet on her ont-stretched 
tail to steady it, then administering piok-axe like blows on it with his 
beak. Of coarse it was impossible to stand this, and, with a forcible 
exclamation, the cat osed to spring away, and Jack took possession of 
the plate, nntil oar sense of justice obliged us to recall and defend the 
rightful owner." 

There is good reason to believe that an attachment for life subsists 
among the members of the crow family, this opinion being based chiefly 
on the association of pairs, male and female, during the winter, and it is 
certain that if the male is killed daring nesting time the female soon 
finds another mate. Both parents assist in incubation, the female, of 
course, taking the larger share of the duty, and the young are fed by 
bofch on a miscellaneous diet, of which the eggs and young of other birds 
form no inconsiderable part, the poultry yard of the farmer often con- 
tributing a chick or duckling to the nursery larder. 

The jaokdaw has escaped the persecution directed against his relations, 
probably because he has, at all eyents, not been credited with the like 
depredations ; but if the remains of his food, when eng^aged in rearing 
his young, are examined, the g^amekeeper will have no reason to be 
satisfied of his innocence. 

By far the most beautiful of the crows, the jay, and perhaps the most 
destractiye of all to g^ame in the coyerts where it breeds, takes little or 
no pains to conceal its nest, and eyen betrays its place by its persistent 
cries. It is a careless structure of sticks, lined with roots, and at no great 
distance from the ground, but otherwise the family characteristica are 
strongly marked in the jay, whose eggs, howeyer, differ in being brownish. 

When we reflect that the rayen, carrion crow, magpie, and jay probably 
raise but one brood in the year if left undisturbed, and there is a per- 
sistent crusade against them at all seasons of the year with traps, guns, 
and poison, it is surprising that they haye not been exterminated. To 
their intelligence in choosing the site for their nests and their habitoal 
caution, then, must be attributed the fact that they are still among the 
most familiar accompaniments of woodland scenery. 

Though entirely without the gift of song, the crows are the chief 
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mimioB among British birds, and this power seems confined to the 
naturally songless birds of the world — ^the parrots notably. The magpie 
and jackdaw are the best talkers and imitators in a state of confinement, 
the raven and carrion crow being far inferior, bat the jay is the native 
mocking bird of English woods. It may be heard imitating the bleating 
of the lamb, the mewing of the cat, and the call of various birds, and 
Yarrell, than whom there conld be no more competent witness, mentions 
an occasion when he heard it give so perfect an imitation of the neighing 
of a horse that, nnless he had seen the bird, he conld not have believed the 
■onnd came from snch a source. Besides these there is a subdued 
warbling, if we may so term it, compounded of the notes of the green- 
finch and other songsters, which is by no means unpleasant in early 
spring. 

The nearest approach to a singing voice among the crows is that of the 
black and white Australian piping crow, which shows its fondness for 
the neighbourhood of man by collecting in numbers around the squatter's 
home in the bush. Here it is always left unmolested and becomes extra-> 
ordinarily tame. In the early morning of an Australian spring half a 
dozen of the birds may be seen perched upon the raals of the stock yard, 
or even dose to the windows on the verandah of the house, trilling forth 
a note of singular softness and fulness, now rising to the highest octave 
of the flute and again falling to the lower notes and most sweetly modu' 
lated. Nothing in its way is more pleasing, and even in our chilly 
northern clime, the prisoners in the cages of the Zoological Gardens 
often pour forth their delightful melody, and charm us back to the 
Australian forest. During the nesting season they are most intolerant 
of any approach to their nests, and will dash down at the passing horse- 
man, snapping their bills loudly and pursuing him for a long distance in 
parental anger and apprehension. Another species of Australian crow 
with uniform grey-black plumage has a voice not more attractive than 
that of our own carrion crow. One of its habits is, however, worthy of 
mention. Passing along the banks of a creek one early morning, looking 
for duck in the pools of a partially dry water-course, and keeping well 
out of sight among the underwood, I was startled by the sound of loud 
and continuous tapping, or rather hammering, under the bank. At first 
the idea occurred that here was some solitary "prospector" for gold, 
breaking pieces of- quartz to ascertain whether the hills, whence they 
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were carried by the elieem, were of "pejable" duumcter. Creeping 
up to the benk, ventre d terre and anzioiis to avoid distarbuig tlie 
proepeotor in hit inTesiigationa — alwaja kept most jealonalj aecret — 
what waa my snzpriae to aee not any haman being hammer in hand, Irat 
a number of theae erowa paddling aboot in the mud and probinir it in 
every direction for freshwater mnaaela. The mnaael being vnearthed, it 
waa taken to the nearest stone and hammered npon this primitiTe aaril 
until the shell was broken and the moUnsoons treasure swallowed with 
evident relish. So completely absorbed were the crows in their oooapa- 
tion that I was enabled to watdh them for a considerable time through 
the binoonlar, and a very interesting sight it was, recalling, on a large 
scale, the familiar habit of the Tinglish thrash while preparing the garden 
snail for his nestlings* breakfast. To render the observation complete, 
I shot one while in the act of hammering, whose stomach was afterwards 
found to contain an immense quantity of the shellfish, and some score 
of its companions, glutted with their repast, rose lazily and perched upon 
the trees around. I then descended to the bed of the creek and examined 
the shambles. Every available stone appeared to have been used as a 
butcher's block, and around it lay a heap of broken shells from which 
the bird had deftly extracted the tasty morsel. Was this instinct or 
reason P Man has been defined as the only tool-using animal ! Is an 
iron anvil a blacksmith's tool P Certainly. Is a blacksmith a reasoning 
animal when he uses an anvil P Sorely. When a bird uses a stone as 
an anvil, with a manifest knowledge of cause and effect, is it a reasoning 
•creature P Primitive man used a stone as an anvil, and does so to the 
present day. What, then, is there by which we may distinguish the 
stone-anvil-using man from the stone-anvil-using crow, and decide that 
the former is impelled by reason, the latter by instinct P 

The boldness of these birds is astonishing. It is most difficult to shoot 
them, and their prescience in the matter of traps is something marvellous. 
Small flocks of them frequent the neighbourhood of sheep stations and 
huts, where there is always flesh food of some kind about, and watch 
every opportunity for making a raid. Should the station cook leave the 
door of the kitchen open they will fearlessly enter and carry oft anything 
edible, always, however, leaving one or more of their number on the look 
out. Taking advantage of this habit, I have tried to catch them by 
attaching a cord to the door, and hiding myself in another hut with the 
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objeot of oloBing the door suddenly on any intrnders. Bat they evidently 
regarded my cord as a devioe for their capture, and wonld sit on the roof 
cawing vooiferonsly, or flitting round to take the bearbgrs from different 
pdintB of view, nnanimously determined not to enter. Although some 
twenty of these birds might be perched about the buildings while the 
men were engagred in their usual occupations, every attempt to steal 
upon them gun in hand was sure to be frustrated by the watchful eye of 
•one or other of the sentinels. After dodging behind everything available 
to cover one's body, and when a successful shot appeared pretty certain, 
from some unexpected quarter wonld come a solemn croak, and the next 
moment every bird was oft out of range. I cannot believe that any bird 
knows the difference between a gun, as such, and a broomstick, but he 
has observed a change in the movements and attitudes of' the man while 
carrying such a thing, accompanied by a manifest desire to approach 
him, and the association of ideas is set up which always connects a gnn 
^th apprehensions of danger. To my mind it is quite impossible that 
these crows could behave with such boldness when no one was paying any 
attention to them, and with such caution when a design against their 
lives or liberties was entertained, unless they possessed a complete system 
•of signalling relating to their obviously concerted actions. Captain 
Yinoent Legge, in his '* Birds of Ceylon," is disposed to credit the grey- 
necked Indian crow with equal, if not greater, sagacity. He says : 
'* These skilful robbers could never miss a chance of snatching up an 
tmguarded morsel. But it was at meal time in the barrack squares of 
Colombo that he was more particularly in his element. Crowding in 
scores round the verandahs at the bugle-call of 'dinners up,' the 
audacious thieves waited until the tables were spread, and eagerly 
watched for the opportunity of acquiring a mid-day repast. Luckless 
^was the soldier who turned his back for an instant ! From the adjacent 
branches to the table and back was the work of a second, and in this 
■space of time the savoury meat had disappeared from the gunner's plate, 
-and was being discussed by half-a-dozen sable beaks. ... I have 
witnessed one of these birds come into the mess room, at Colombo, poll 
off the napkin that had been placed over a cold joint on the sideboard, 
• and begin pecking away most vigorously at the meat." 

That land of wonderful birds, New Zealand, produces, among its other 
abnormal forms, the most singular of all the crows, the *' Huia." With- 
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out the help of a naiiTe it is almost impoBBible to procaie these shy birds. 
Provided with a long stick haying a noose at the end, he seoretes himgelf 
in a bnsh, and imitates their pecnliar whistling call most aoomatelj. 
By-and-by a pair alight on the ground, or on a low branch, and answer 
him, while eagerly looking for what they take to be one of their own 
kind, and he usually manages to slip the loop oyer the head of one by i^ 
dexterous moyement. Should this proye successful, the other bird, lured 
by the continued call, falls a more easy yiotim than its compaaiion, sndh 
extraordinary stupidity do these crows manifest. 

No known bird presents such a remarkable structural difference 
between the sexes ; for the bill of the male is short, straight, and stiletto- 
shaped, while that of the female is much longer, slenderer, and ouryed* 
both haying an iyory-like appearance. No tenable suggestion has yet 
been offered for the reason of this marked sexual difference, though Dr. 
Buller supposed that it was related to the manner of procuring their 
food, which consists mainly of the larysd of a nocturnal beetle called the 
« huhu," infesting decayed timber. These grubs the birds dig out of the 
wood, much in the fitshion of the woodpeckers, and the long ouryed bill of 
the female was thought to be useful in dislodging the grub from situations 
beyond the reach of the male's stouter and shorter beak, after he had 
deared the way to it. This would necessarily imply the constant associa- 
tion of the birds. Dr. Buller certainly saw the female kept in confine* 
ment frequently draw out a grub which her mate had been working at ; 
but she invariably appropriated it to her own use, so that the structural 
difference, if designed for this purpose, has a merely one-sided adyaatage. 
A pair of these birds were located in the Zoological Ghurdens in 1870 — the 
first Hying specimens ever brought to Europe, and the male had no 
difficulty in digging out grubs without the help of the female. A life- 
like drawing of this pair, by the late Mr. T. W. Wood, appeared at 
the time in the Field (which we now reproduce by the oourteiey of 
the publisher), in addition to the numerous fiuthful representations 
of animals with which he has from time to time enriched zoologioal 
literature. With deep regret I have to speak of this aocompUshed artist 
and close observer in the past tense ; for since I had occasion to refw 
to his drawing of the "Eakapo," he has gone where greater mysteries 
than zoological affinities are solved — '' passing through Nature to 
Eternity." 
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Conspionoas as is the bright yellow and black plamag^ of the orioles, 
these birds are not easily seen in woodland, and their habits are usually 
shy. The golden oriole, which not nnfreqnently visits the British islands, 
and has occasionally bred here, ranges as far northwards as Finland, 
and southwards to South Africa. In the ** Zoologist " for 1845, the Bev. 
J. P. Bartlett records an instance of this bird nesting at Ord, in East 
Kent, in June, 1836 ; while in 1 849 Mr. EUman found a nest with eggs 
at Elmstone, Kent, which was made of wool, bound together with 
dried grass, and suspended from the topmost branch of an oak. Both 
the old birds, together with the nest and eggs, were secured. The 
peculiar bold and flute-like whistle and the mewing call of the male 
would at once distinguish the oriole from all our other birds; but it 
is seldom heard now, and will become still rarer with the increase of 
railways and population, for it loves a quiet and undisturbed retreat 
for breeding. 

The drongos, or king-crows, are allied to the above and to the fly- 
catchers, and have a mainly tropical range. Among the most interesting 
of the wood-shrikes are the Bo*called magpie-larks of Australia, which 
go in small flocks of about twenty, and frequent cultivated lands and 
homesteads, where their pretty black and white plumage and sweet 
plaintive whistle render them great favourites with the colonisbs. 
Although extremely tame when unmolested, they become singularly 
cautious if persecuted. In these circumstances the sportsman or 
collector may do his utmost to stalk them. Flitting before him round a 
paddock of cleared land only a few acres in extent, they settle a hundred 
yards away, rise and settle again repeatedly, without giving a chance, 
and will never allow themselves to be driven towards him. Since it has 
been my misfortune to be compelled to kill many creatures for the larder, 
these birds have suffered among others, but few equal them for delicacy — 
a fact, happily for them, by no means generally known. The nest is 
placed on a base branch or in a fork, where it immediately attracts the 
eye of the most unobservant, for it resembles an earthenware vessel of 
oblong form, sometimes 8in. in length by 4in. in breadth, made of clay or 
mud, mixed with short pieces of dry grass. The birds will not let one 
pass the nest without calling attention to their home by flitting round 
in great anxiety, intended, no doubt^ to draw observation on themselves 
rather than the object of theif solicitude ; but they are quite satisfled 

Y 



322 Zoological Notes. 



with the result of their efforts if the intnider paBsea from immediately 
beneath the tree, where their trearare is so easily diaoovered. 

I shall not readily forg^et the exaltation with which I regarded the first 
rifle-bird, the resplendent FtilorMs, whioh I ever held in my hand. I had 
been listening in a dense sombb, not ten miles from Brisbane, to the 
thnmping of the feet of a large wallaby, expecting to get a shot, when a 
bird dashed past me and perched in a tree close at hand, and almost as 
instantly fell to my shot. As I picked it vp, I exclaimed to myself, 
'* Here's a magnificent crow ! " Nothing eonld exceed the beauty of the 
yelyety black plnmage shot with green, the central green tail feathers, 
and the emerald green patches on head and throat. It was a male in 
fnll dress and the aspect decidedly crow-like. Indeed, it has distinct 
corvine characters, bnt is placed with the Birds of Paradise inhabiting 
the adjacent islands of New Guinea and the Molncoas. More than thirty 
species are now known owing to the labours of Wallace, Beccori M^er, 
Bernstein, and some of the missionaries. Until Mr. A. B. Wallace yisited 
the region little was known of them except from the dried skins which 
the Malays sold to the traders. The natives, it appears, were in the 
habit of cutting off the legs and wings, so that a superstition arose that 
these birds neither flew nor walked, but lived in the air always gazing 
on the sun, and fell to the earth only when they died. They feasted on 
the air of heaven, the eggs were laid in the soft feathers on the back of 
the male, where the female sat and hatched them as the happy pair 
floated without exertion in space \ With few exceptions, the Birds of 
Paradise are g^audily and even fantastically dothed, reminding us in this 
respect of the humming birds, as though Nature had lavished all her 
decorative arts on a ibmily until recently never seen alive, and in all 
their glory, except by savages. No description of the eccentric yet 
always beautiful adornments of these birds can convey any adequate 
idea of them. The ruffs, frills, crests ; plumes consisting sometimes of 
long, bare, twisted shafts without web, at others with a patch of web at 
the extremity ; the brightly coloured wattles, the varied and resplendent 
colouring, all combine to place them among the most conspicuously 
beautiful species in the whole world. One, the Qreat Bird of Paradise, 
is 17in. in length, while others are no larger than sparrows, but each 
possesses some special attraction or peculiarity. Owing to th^ com- 
parative scarcity in Europe, they necessarily command high prices, bnt 
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they are oertainly plentiful enougrli in their native habitat. Whether this 
will be the ease for long may be doubted, sinoe the natiyes now know the 
value of them, and oatoh them with birdlime. Another ingenious 
method is also adopted. The hunter marks the jtrees where they con- 
gregate to play, and builds a shelter of palm leaves among the branches, 
whence he watches from early dawn the arrival of his quarry. Armed 
with his bow and a number of arrows with knobs at the end, he may 
be successful in securing several before the flock becomes alarmed. By 
this method the birds are stunned, and fall unsoiled by blood, while a 
boy grathers and kills them carefully. Some species have been kept in 
confinement in Europe for one or two years, where they have exhibited 
themselves to the greatest advantage. 

The pair which Mr. Wallace brought home and located in the Zoological 
Gburdens cost no less a sum than ^100 at Singapore. He expresses his 
conviction that they would live many years in this country if allowed 
plenty of room in a moderately warm glass aviary. In all probability, 
before many years have passed, the enterprise of dealers will have 
established a trade with even such an inhospitable country as New 
Ghiinea, and we may yet see these glorious creatures sporting in many a 
conservatory, where they will welcome the tropical foliage so easily 
grown in public and private gardens. 

Though the true thrushes include forms so varied in plumage as the 
throstle, blackbird, fieldfare', redwing, ring-ouzel, &c., they are struc- 
turally the same. All migrate to a very considerable extent, our 
thrushes eastward and the fieldfare and redwing westward, from their 
breeding quarters. All these are too well known to need any descrip- 
tion ; but I may mention here a drcnmstance which is probably of very 
rare occurrence, the like of which I have not seen recorded anywhere. 
In the winter of 1873^ an unusually large flight of fieldfares and 
redwings passed over Middlesex and Hertfordshire. The weather had 
been for several days changeable, but severe, with very cold clear nights, 
intervals of sunshine, and occasional showers of snow. While out shoot- 
ing with a friend, the tameness of the fieldfares, &c., was noticed as 
something quite, remarkable. They sat on the ground, which was 
covered with partially melted snow frozen again into biscuit ice, and 
allowed us to approach within easy gunshot, then rising and flying 
heavily to the nearest tree, or settling again on the earth after a short 
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flight. Many of them, after attemptiiig to peroh, fell helplessly to the 
ground. I shot one, and the oanae was soon explained. Each toenail was 
covered by a hard lamp of ice of the shape of a pear, about as large as a 
sparrow's egg. These impediments made it impossible for the nnfor- 
tnnate birds to peroh on the slippery branches, and they mnst have 
passed several nights sitting on the cold gronnd. Neither could they 
procnre berries from the hedges, owing to the loss of gprasping power in 
their feet ; consequently, they were mere skeletons covered by feathers. 
It wonld have been easy to have killed them by bushels by merely running 
them down in their then helpless condition, as I doubt whether any one 
of the thousands we saw could have flattered two hundred yards to save 
its miserable life. The accumulation of ice upon their toes seemed to have 
been occasioned by the constant accession of snow from contact with the 
branches, half melted by the sun, and again frozen when the sky became 
overcast, and cold squalls blew up with fresh showers of snow. It was 
a piteous sight to us, but welcome enough to g^und vermin, as also 
probably to the denizens of the rookeries in the neighbourhood. 

At the head of the warblers stands that king of songsters, the nightin- 
gale, the only bird in the world which persistently pours forth its melody 
the whole night through during the season of incubation, though the 
blackcap may occasionally be heard trilling its notes after dark, a 
circumstance that has g^ven rise to the belief that nightingales visit 
localities in which they are in reality neter found. They have been 
identified at Carlisle, but never beyond the Tweed, though they breed on 
the Continent much farther north. Many people I have known seem to 
be under the impression that these birds sing only at night. This also 
was the assertion of some of my pastors and masters, who, having passed 
many years of their lives in Cambridgeshire, should have been competent 
to express a trustworthy opinion. During my boyhood the family was 
living in the charmingly wooded north of Middlesex, where a great 
number of nightingales were to be found twenty years ago. Alas! 
however, the bird-catcher and the builder have now sadly reduced them. 
In order to test the above assertion, I sallied out one morning with a 
rusty old blunderbuss, bought surreptitiously some days before at a 
well-known shop in Bow-street for 3s. 6d., and repaired to a hedge in 
a lane where the evening before I had noticed a nightingale singing, and, 
much to my delight, he was still serenading his mate with all his 
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delightfnl powers. Midday had arrived before I aucoeeded in oatchingr a 
glimpse of him as he sat in a thorn bash, with extended throat, ponring 
forth that melody whioh was so soon to be silenoed in the interests ot 
Boienoe ! No Indian, scalping knife in hand, ever crept npon his enemy 
with more stealthy tread than I crawled along a ditch to get within 
certain range of the qnarry. It was shockingly dose when the bell- 
monthed old weapon belched forth its contents. A day-pipef ol measure 
of powder and the same of shot, and the little msset-brown songster 
tumbled from his perch dose, to my feet. At the midday meal I took it 
from my pocket, laid it upon the table, and asked triumphantly, ** Is that 
a nightingale P for if it is, I can only say that I shot it half an hour ago 
while it was singing mernly in broad sunshine.*' But the pardonable 
exultation of the moment was greeted with a cry of execration, and a 
severe punishment at once decreed. During the administration of this I 
busied my mind in endeavouring to apportion it equally between the 
three offences — ^that of being in poBsession of a shooting iron, that of 
having cruelly deprived an innocent creature of life, and, finally, that of 
having proved the fallibility of constituted authority. A period of 
nearly thirty years has elapsed, and the suspicion has been steadily 
growing into conviction that the chastisement was not prompted by 
unmixed judicial feelings. 

The facility with which these birds are approached renders them too 
easy a prey to the birdcatcher. In Kew Ckirdens I recollect once 
getting so close to a nightingale singing in a bay tree that I could almost 
have touched him with my stick. There must, I think, be a very poor 
heart in that man or woman who will in an 7 circumstances consent to 
buy or keep a nightingale for the selfish and rardy attained pleasure of 
hearing its song in captivity. Added to the distress of the migratory 
instinct, there is the delicate nature of this bird to contend with ; and 
those who buy them should reflect that probably not one in twenty, 
whether caught in spring or reared from the nest, lives through the 
winter to justify in the smallest degree the wholesale slaughter of these 
charming birds. 

Among the TixuMiid.m we find a short concave wing and generally feeble 
powers of flight, and, unlike the true thrushes, a very Umited migratory 
range. The sub-family of TUmMm^ is very numerous in the Malayan 
region, and some of the Australian forms are particularly interesting 
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from the possession of a habit otherwise nnknown in the whole olaas of 
birds. The '* bower birds " of Aostralia haye indeed always ohallenged 
the wonder and admiration of naturalists, from their altogether nniqne 
practice of building elaborate stmctores solely as playing grounds, and 
totally unconnected with nidification. The most noteworthy of these are 
the regent bird, iSfencultM melmu», the satin bower bird, Ptiionorhynchus 
holoiericeuSj and the spotted bower bird, Chlanvydodera macuZata, These 
three species used to be pretty numerous in the sorubbs and thick forest 
of the Moreton Bay district, and I haye shot them all and found several 
of their curious bowers. My old acquaintance and brother sportsman, 
Mr. Edward Waller, the clever taxidermist of Brisbane, found one of the 
bowers in a scrubb near the town in 1863 — a time when they were com- 
paratively little known — which he eventually removed intact. These 
singular structures are bmlt in this way : A rude platform of sticks is 
laid on the ground, interwoven compactly and bent somewhat upwards at 
the sides, while upon this is erected an arbour of flexible twigs, with 
their ends nearly or quite meeting above. These are always so carefully 
arranged that there are no forks or broken pieces projecting inwards to 
interfere with the passage of the birds to and fro through the bower. 
The entrance is gaily decorated with shells, stones, feathers, bones, and 
any other bright articles that happen to take the fanqy of the builders, 
and Mr. Gould says that when the natives lose any of their trinkets they 
often search the bowers successfully for the missing property. Occasion- 
ally, the sides of the arbour are ornamented with the brilliant feathers of 
I>arrots. They differ in size and construction, some being more domed 
than others, while they may be from 1ft. to 3ft. long, 18in. high, and a 
foot wide at the base. Several examples may be seen in the British 
Museum collection, and on more than one occasion, I believe, the birds 
have built their bowers in the Zoological Gkurdens. Several birds appear 
to engage in the building operations, and when all is complete they run 
in and out for hours together, chasing one another in play through the 
bower in evident enjoyment of the fun. This remarkable propensity to 
make a playhouse must surely be closely connected with an appreciation 
of the beautiful and a love of decoration. Mr. Gould pointed out that 
they possess no little architectural skill in so placing the stones that the 
sticks and grasses should thereby be kept in proper position. Mr. 
Darwin had no doubt that these birds exhibit a strong sense of beauty in 
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thus omamentmg their halls of assembly, which also serve for places of 
courtship. Mr. Strange, in describing the habits of those he kept in 
New Sonth Wales, remarks : " At times the male will chase the female 
all oyer the aviary, then go to the bower, pick np a gay feather or a large 
leaf, utter a curious kind of note, set all his feathers erect, run round the 
bower, and become so excited that his eyes appear ready to start from 
his head ; he continues opening first one wing and then the other, 
uttering a low whistling note, and, like the domestic cock, seems to be 
picking up something from the ground, until at last the female goes 
gently towards him. Captain Stokes also observed the male amusing 
himself by fiying backwards and forwards, taking a shell alternately from 
each side and carrying it through the archway in its' bill. The nests of 
these birds, so far as they are known, exhibit none of the taste displayed 
in their bowers, but are simply rough collections of sticks, not even lined 
with any material. I never had the good fortune to find one, nor could I 
persuade any of the natives to bring me a nest with eggs. This 
reluctance may have been the result of idleness, or superstition, or 
ignorance — probably the last, for any intelligent and fairly informed 
European, with a knowledge ef the bush, soon acquires a familiarity with 
the native animals far beyond that of the aborigines themselves. My 
own search for the nest could scarcely be successful, inasmuch as it was 
prosecuted on horseback in intervals of scant leisure snatched from the 
employment of tending cattle and sheep. Tvo or three English boys, 
with time on their hands, and expert at birds' nesting at home, would 
doubtless secure several nests in a week, if they had the run of an 
Australian forest which bower birds frequent. The eggs of the spotted 
bower bird, from the Gtould collection, are now in the British Museum. 

The chief characteristic of the American babblers, with the exception 
of the thrashers (who emit a sustained and melodious, but not imitative 
song), is their habit of mimicry. Joined to their remarkable faculty of 
reproducing the notes of other species with wonderful fidelity, is the 
power of song peculiar to themselves, which Audubon considers un- 
rivalled by any other bird for richness, variety, and compass. One of the 
commonest species in America, distributed from north to south — the 
mocking bird — ^is protected both for its song and its tameness, and as it 
is easily reared from the nest and bears confinement well, it is a great 
favourite. American writers speak in terms of such rapture of its song, 
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aBserting eyen that though the nightmgale is oOoaaioiiallj fully eqnal to 
it in melody, it is absnrd to oompare its essays with the finished musical 
talent of the mocking bird. In all probability there would be no 
difficulty in naturalizing it both here and in the Australian colonies, and 
assuredly it would prove a yalnable accession to the avi-fauna of any 
country. 

Our common ** Jenny " or " Kitty ** wren is typical of the Troglodytvnm 
in both worlds. The habit of building one or more nests besides that 
actually occupied for incubation has often been remarked on, and 
Tarious explanations of it adyanced. By some it is supposed that a 
single pair may begin and leaye unfinished, in a comparatiyely con- 
spicuous place, more than one nest, in order to diyert attention from the 
real nursery dose at hand. This would, if true, entitle these birds to a 
reputation for intelligence of the highest character. While there is no 
doubt of their using old nests as roosting places and shelters in cold 
weather, the accuracy of Mr. Wood's assertion that they often build 
these nests in autumn for the purpose of a lodging is yery much open to 
question ; and the suggestion that they are the failures of young birds 
trying their " 'prentice hands" at house-building, as it cannot possibly 
rest on obseryation, is, therefore, mere baseless conjecture. We can 
easily understand how a site might haye been selected and afterwards 
abandoned for some reason before the nest was finished ; but neither on 
this ground nor with the object of diyerting attention from the occupied 
nest can the following case, which came under my own obseryation, be 
explained. On the stem of a large poplar, ooyered with ivy, and all within 
six feet of the ground, were four nests of the common wren, all eyidently 
built recently on account of the freshness of the materials. No. 1 was 
close to the ground, a mere circular shell of leayes and moss, about two 
inches deep. No. 2 was about three feet higher, on the opposite side of 
the tree, and completely domed, but not lined. No. 3, on the same side, 
was in a similar condition ; and just above it. No. 4, lined, and containing 
hard-set eggs. Owing to the scantiness of leayes on the ivy stems on the 
tree, three of the nests could easily be seen, and must be disooyered by 
anyone passing along the grayel walk near it. If it be assumed that 
these nests were built by a single pair — and they were certainly new — in 
the course of about a month, the wren must possess incredible powers as 
a builder. Is it not more probable that they were the work of other 
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pairs, either driyen from the site by those in possession, or who had 
fallen viotims to the "harmless neoessary oaf'P That pretty little 
creature, the golden-orested wren, the smallest of all onr British speoies, 
sometimes attaches its nest to the tronk of a tree, bnt more usually 
hangs it beneath a branch, especially that of the fir, where it is most 
difficult to find among the drooping leaves. One which I took from the 
very end of a branch was a shallow bag of mosses and lichens, suspended 
by fiye points of attachment to the leayes. The cords, so to speak, were 
composed of thin fibrous roots mingled with grass stems and wool. The 
structure, the first I had then seen, appealed strongly to my boyish 
admiration and wonder when I peeped into it and saw the frail eggs com- 
mitted to this cradle, which every gust of wind would swing to and fro. 
But the clever little architects had laid their plans well. No deflection of 
the branch, either in a perpendicular or horizontal direction, that I tried, 
and that was at all likely to be brought about by even a violent wind, 
seemed to imperil the safety of those treasures which their owners had 
hung up so neatly, and, as it proved, securely, in the little bag of moss 
and lichens. 

Those who have noticed the pugnacity of wrens will not be surprised 
at what may be called the ferocity of the bulbuls. In some parts of 
India the natives train these birds to sit on the finger and attack a rival 
held by another native in the same manner, when desperate battles ensue, 
each endeavouring to tear out the red feathers on the neck of the other. 

The grass warblers are noticeable for the beautiful neats they build 
among the stems of grasses by interlacing them with cotton or other 
fibrous material, and for the variety in the colour of their eggs ; but 
nothing surpasses the ingenuity of the *' tailor-bird " {Orthotomua 
8vJtorius), In the construction of the home for its young, as many as 
four leaves may sometimes be selected and sewn together at the edges 
with cobwebs, silk from the chrysalis of a moth, wool, or vegetable 
fibres. Occasionally, a single leaf, with its edges gathered together, may 
serve the purpose. Within this outer covering is placed the real nest, 
pretty safe from inquisitive monkeys and snakes, as it swings on a 
slender twig at the end of a branch. 

The cuckoo-shrikes of India, Africa, and Australia present nothing 
remarkable, while the butoher birds are well known for their curious 
habit of impaling small birds, mice, and even insects on thorns and sharp 
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twig^. The Parida, on the contrary, are among ttae liveliest of birds, 
and in some cases bnild the most beantifnl nests imaginable. No one 
who has handled the nest of the long-tailed titmonse can have failed to be 
stmck by the skill and taste displayed in its construction. The only one 
I ever found was bnilt in among the twigs at the end of a drooping 
branch of a Scotch fir some thirty feet from the ground, in which position 
all the engineering skill possessed by myself- and the young companions 
I called to my aid was taxed to secure the prize ; but the charming little 
oval nest, about the size of a goose's egg, with its eight tiny eggrs, well 
rewarded the expenditure of time and anxious consideration involved in 
the siege of this small citadel. The industry needed to gather these 
materials is indeed astonishing. Gould took no less than 2000 feathers 
from the lining of a single nest, including those of ten different species of 
birds. Besides these, each representing a journey, there are the lichens, 
moss, hair and wools, making up the body of the nest, the spiders' webs 
with which the lichens are attached to the outside, and always with their 
shining surfaces outwards, as if the little builder had a perception of that 
which is tasteful and elegant. In this beautiful cradle for her future 
young the mother deposits ten or twelve eggs, whose aggregrate weight is 
much more than her own, and all this is elaborated from her small body 
in a space of time probably not exceeding a fortnight. 

The true fly-catchers can be distinguished from those which occasion- 
ally feed on winged insects by the bristles at the base of the mandibles. 
Though the night jars, for example, are nocturnal insect-feeders, and 
possess these bristles, yet their leading structural characters place them 
in a different order. Many even of the flnohes (for example, the common 
sparrow) hawk at insects on the wing with much pertinacity and success. 
The business-like habits of the professional fly-catchers, however, are 
easily recognized and well represented by our common white-throat. 
Perched on a bare branch, rail, or post, he darts at his prey when it 
comes within ken, with unfailing accuracy. Neither midge, bee, wasp, 
nor butterfly comes amiss to him, and the hard parts of these insects are 
cast in small pellets after digestion. The plain garb of our familiar fly- 
catchers is completely eclipsed by the ornate plumage and red, or pure 
white colour of certain Indian species, with their fan-like tails, two 
feathers of which extend to a length equal to thrice that of their bodies. 
Australia, too, furnishes us with a species which poises itself in the air, 
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like a hawk, and suddenly darts to the ground upon some inseot that it 
has been watching, usually at the same time uttering a harsh, grating 
note. Time after time have I seen these birds on the Darling Downs 
following the sheep under my charge, and hawking for the insects 
disturbed from the grass by the flock. They would occasionally hover so 
near to me that a butterfly-net would have afforded an easy means of 
taking them aJive ; but though they were the frequent companions of my 
daily labour as a stockman, I never handled one of them. 

The true finches are too well known to demand any notice here. Those 
peculiar members of the family, the cross-bills, in which the mandibles 
cross one another so singularly, are believed by many naturalists to have 
derived this character from the strain imposed on the lower mandible in 
separating the scales of the pine cones in order to obtain the seeds. 
If so, this would seem to be partially inherited, for Tarrell mentions 
that the youngest bird he had seen had the lower mandible " but little 
crossed over beyond the upper." 

Among the tanagers are some birds of fine plumage, especially the 
brilliant scarlet tanager, the male of which species (as is the case with 
many other families in which the male is much more conspicuous than 
the female) avoids observation during the breeding season, as if conscious 
of the danger to which his flue livery might expose him. 

The most familiar example of the chatterers is the Bohemian wax-wing, 
noticeable for the curious homy material, resembling red sealing wax, on 
the secondary feathers^ and sometimes on the tail. For some unexplained 
reason, this bird is regarded on the Continent with superstitious dread as 
the supposed harbinger of epidemics. 

The elegance of form and graceful movements of the wagtails render 
these familiar birds always 'welcome among our spring visitors, and they 
are some of the most assiduous foster parents of the cuckoo. It has always 
been a question how birds of short and weak flight, such as these, can 
accomplish long journeys in their mig^ration. Certain apparently well 
authenticated facts tend to show that they actually make use of larger 
and more powerful species to carry them across seas and broad rivers. 

A writer in the "New York Evening Post, in the year 1880, gave the 
following interesting account of the matter : 

" In the autumn of 1878 I spent several weeks on the Island of Crete. 
On several occasions the papas — village priest— a friendly Greek with 
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whom I spent the greater part of my time— frequently directed my 
attention to the twittering and singing of small birds whioh he distinotly 
heard when a flook of sand-oranea passed by on their soathward journey. 
I told my friend that I oonld not see any small birds, and suggested 
that the noise oame from the wings of the large ones. This he denied, 
saying : ' No, no ! I know it is the ohirping of small birds. They are 
on the backs of the cranes. I have seen them frequently fly up and 
alight again, and are always with them when they stop to rest and 
feed.' I was still sceptical, for with the aid of a field-glass I failed to 
discoTcr the ' small birds ' spoken of. I enquired of seyeral others, 
and found the existence of these little feathered companions to be a 
matter of general belief among both old and young. I suggested that 
I>OBsibly the small birds might go out from the shore a short distance 
and come in with the cranes. * No, no I ' was the general answer ; 
'they come oyer from Europe with them.' I certainly heard the 
chirping and twittering of birds upon seyeral different occasions, both 
inland and out upon the sea ; but in spite of the positiye statements of 
the natives, I could not believe their theory until convinced one day, 
while fishing about fifteen miles from the shore, when a fiock of cranes 
passed quite near the yacht. The fishermen, hearing the ' small birds,* 
drew my attention to their chirping. Presently one cried out, ' There's 
one ! ' but I failed to catch sight of it. Whereupon one of them discharged 
his fiintiock. Three small birds rose up from the flock and soon disappeared 
among the cranes. 

** I subsequently inquired of several scientific men, among whom were 
two ornithologists, as to the probability of such a state of affairs. 
They all agreed that it could not be, and I, too, was forced to cling to 
my original judgment, and let the matter go. Beoentiy, however, while 
reading the Qartenlauhe, my attention was attracted to an article 
bearing directly upon the subject. The writer, Adolf Ebeling, tells 
the same story, and adds the statements of some ornithologists of 
distinction, whioh makes the whole matter so striking and interesting that 
I quote the paragraph from his book : 

** * Shortly after my arrival in Cairo I greeted various old German friends 
among the birds that I observed in the palm-garden of our hotel. 
First, naturally, was the sparrow, the impudent proletariat — I had almost 
said social democrat, because the whole world to-day has that bad 
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word in the month. He appeared to me to be more shameless than 
ever in the land of the Pharaohs, for he flew without embarrassment on 
the breakfast table, and picked oft the orombs and bits from every nn- 
watohed place. Bnt the mark of honour we paid to the wagtails, and, in 
truth, chiefly because we did not then know that the wagtails were birds 
of passage. We had thought that they passed the winter in Southern 
Europe, or at farthest, as many of them do, in Sicily and the Grecian 
Islands. That they came to Africa, and especially to Nubia and Abyssinia, 
was then unknown to us. This appeared to us singularly strange, 
nay, almost incredible, particularly on account of the peculiar flight of 
the wagtail, which, it is well known, always darts intermittingly through 
the air in longer or shorter curves, and apparently, every few moments, 
interrupts its flight to sit again and " wag its tail." But there was the 
fact, and could not be denied. Everywhere in the gardens of Cairo you 
could see them under the palms that border the banks of the Nile ; 
on the great avenues that lead to the Pyramids ; nay, even on the Pyramids 
themselves, in the middle of the desert. And there it was that I flrst 
heard of this singular phenomenon. 

'* ' One evening we were sitting at the foot of the pyramid of Cheops, 
sipping our cup of fragrant Mocha and in jolly conversation, rolling up 
clouds of blue smoke from our Korani cigarettes. We were waiting for the 
sinking of the sun to make our return to Cairo. The deep silence of the 
surrounding desert possessed something uncommonly solemn, only now 
and then disturbed by the cry of the hoarse flshawks far above us. Still 
higher the pelicans were grandly circling. Their flight, though heavy 
when seen from anear, possesses a majesty in the distance attained by no 
other bird. Bight before us several wagtails were hopping around and 
'' tilting." They were quite tame, and flew restlessly hither and thither. 
On this occasion I remarked, ''I could not quite understand how these 
birds could make the long passage of the Mediterranean." Sheik 
Ibrahim heard this from our interpreter. The old Bedouin turned to me 
with a mixture of French and Arabic as follows, which the interpreter 
aided us to fully comprehend : 

" ' "Do you not know, Hadretoh (noble sir), that these small birds are 
borne over the sea by the larger ones P " 

'"I laughed, as did our friends ; for at first we thought we had mis- 
understood him ; but no : the old man continued quite naturally : 
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" * " Every child among qb knows that. These little birds are mnoh too 
weak to make the long sea jonmey with their own strength. This they 
know yery well, and therefore wait for the storks and oranes and other large 
birds, and settle themselyes npon their backs. In this way they allow 
themselTes to be borne oyer the sea. The large birds submit to it wil- 
lingly ; for they like their little gnests, who by their merry twitterings 
help to kill the time on the long voyage." 

" ' It appeared incredible to ns. We called to a pair of brown Bedonin 
boys, pointed out the wagtails to them, and inqoired, 

" ' '* Do yon know whence come these small birds ? " 

*< < << Certainly," they answered. " The Abn Saad (the stork) carried 
them over the sea." 

" ' At snpper, in the Hdtel dn Nil, I related the cnrions story to all 
present, bnt naturally enough found only unbelieving ears. 

" ' The only one who did not laugh was the Privy Councillor Heuglin, 
the famous African traveller, and, excepting Brehm, the most celebrated 
ornithologist of our time for the birds of Africa. I turned to him after 
the meal, and inquired of his faith. The good royal councillor smiled 
in his caustic way, and with a merry twinkle remarked, *'Let the 
others laugh : they know nothing about it. I do not laugh, for the thing 
is known to me. I should have recently made mention of it in my work if 
I had had any strong personal proof to justify it. We must be much more 
careful in such things than a mere story-teller or novel writer ; we must 
have a proof for everything. I consider the case probable, but as yet 
cannot give any warrant for it.' ' 

" ' My discovery, if I may so call it, I had kept to myself, even after 
Heuglin had thus expressed himself, and would even now maintain silence 
on the subject had I not recently discovered a new authority for it.' 

'' I read lately, in the second edition of Petermann's great book of 
travels, the following : 

*'*Prof. Both of Munich related to me in Jerusalem that the well- 
known Swedish traveller, Hedenborg, made the following interesting ob- 
servation on the Island of Bhodes, where he stopped. In the autumn tide, 
when the storks come in flocks over the sea to Bhodes, he often heard 
the Bongs of birds without being able to discover them. Once he followed 
a flock of storks, and as they lighted he saw small birds fly up from their 
backs, which in this manner had been borne over the sea. The distance 
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prevented him from observing to whioh speoies of ainging birds thej 
belonged.' 

''Thns wrote the famons geographer Petermann. Prof. Eoth and 
Hedenborg and Henglin are entirely reliable authors. This was a matter 
of great onriosity to me, and after I fonnd others had made similar 
observations and expressed them in print, I thought they would be of no 
less onriosity and interest on this side of the Atlantic, and equally de- 
serving of publio notice. I hope that connoisiieurs, amateurs, and experts 
may be exeited by this to extend their observation in this line also. The 
instinot of animals is still, in spite of all our observations and 
experience, almost a sealed book to us. By a little attention we might 
hear of still more curious things in this field." 

Singular as the above may seem, the following letter in Natv/re, March 
3rd, 1881, lends much confirmation to it : — 

"MiOBATION OF THE WAOTAIL. 



«<- 



'I fear I may be attempting to trespass too frequently on the columns 
of Natttre recently, but the paper in vol. xxiii., p. 387, on the subject of 
wagtails taking a passage on the backs of cranes in a long fiight, 
resembles so much a somevrhat similar story told and believed in by the 
Indians in several parts of North America, that I venture to send you an 
account of it. 

" All the Indians (Maskegon Orees) round the soath-westem part of 
Hudson's Bay assert that a small bird of the Fringillidra tribe takes 
a passage northward in the spring on the back of the Canada goose 
{A, Ccmadensis), whioh reaches the shores of Hudson's Bay about the 
last week of April. 

*' They say that they have often seen little birds fly away from geese 
when the latter have been shot or shot at. 

" An intelligent, truthful, and educated Indian, named George Bivers, 
who was very frequently my shooting companion for some years, assured 
me that he had witnessed this, and I believe I once saw it occur. 

'* It is only the Canada goose that these little migrants use as an 
aSrial conveyance, and certainly they both arrive at the same date, 
which is a week or two earlier than the other kinds of geese {A. 
hyperhoreus and alhifrons) make their appearanoe. 
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" I knew the little bird well and liave preeeryed Bpeoimens of it, but it 
is BO long ag^ that I haye forgotten the name. 

** The Indians on the shores of Athabasca and Chreat Slave Lakes — ^both 
great resorts of wild geese — tell a similar story. If a fabrication, I do 
not see why it shonld be inyented about the Canada goose only, and not 
about other species which are equally nnmerons. 

** It may perhaps be necessary to explain that all the Coast Indians of 
Hudson's Bay deyote a month or more eyery spring to wild fowl (chiefly 
geese) shooting, the game killed forming their entire food for the time. 

" As soon as the geese begin to arriye, the Indian constructs a 
concealment of willows and grass, usually near a pool of open water, at 
the edge of which he sets up decoys. When geese are seen approaching 
(usually flying at a great height) the Indian imitates their call, and 
the geese, on seeing the decoys circle round, gradually coming lower down 
until within shot, when they are fired at. It is from these high-flying 
geese that the small birds are seen to come. 

" If the geese are flying low, it is a pretty sure indication that they haye 
already rested on the ground somewhere near, after their long flight, 
when, of course, their tiny passengers would haye alighted. 

"Boyal Institution, Feb. 26, 1881. '* John Bab." 

In the family of the Iderida^ ot hang-nests, the so-called Baltimore 
oriole, with its beautiful black and yellow plumage, its fine song, and 
peculiar nest is most conspicuous ; but great interest also attaches to 
the genus Moloihrus^ owing to its parasitic habits. The different 
species vary much in their mode of arranging for the nurture of their 
young by other birds. Thus M. pecoria appears to be an out-and-out 
parasite, like our cuckoo, though the young bird is not known to t^wst 
its foster brothers from the nest. Since its egg hatches two days earlier 
than those of the birds whose nest has been chosen, the young intruder 
is already strong when they are hatched, and, as a natural consequence, 
appropriates all the food and tramples on the others. The parents them- 
selyes haye been seen carrying away their dead young and leaving them 
at some distance from the nest. Another species sometimes builds a 
nest of its own on the top of that of another bird, or turns out the eggs 
and nestlings and lays its own in the appropriated place. Tet another 
species is at times struck with the building fancy, and seyeral pairs 
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will oombine in putting together a clnmsy Btmcture, in whioh, howeTer, 
they never lay, bo far as is known, always depositing their eggs, 
oooasionally fifteen or twenty in number, in a stranger's nest. Others are 
prompted to peek holes in any eggs, whether those of their own species 
o^ others, that they may find in a nest. Moreover, in some oases the 
Molofhrua refrains from ejecting its foster brothers. Mr. Nation has 
proved the onrions fact that two out of three of the yonng of these 
birds are males. The variability of the parasitic instinct within the 
limits of a single genus is indeed most remarkable ; and whether it may 
beheld to support the doctrine of evolution or not, it is one of those 
phenomena in natural history which leave teleology no ground to stand 
upon. 

The family of the Hirundinidast swallows and martins, have a wide 
distribution in the old world, and very similar habits. Their exqui- 
sitely graceful and rapid movements on the wing must charm every 
lover of nature, and when seen close, with the sun shining on the 
velvet blue back, few creatures are more lovely. I have reason to think 
that they have a regular " beat" when hawking for files, visiting par- 
ticular spots at pretty regular intervals. Early one spring, the weathe 
being bright but very cool, I sat on the bank of a small stream em- 
bowered in willows and watched a swallow hawking along the surface. 

Observing that it passed my station at what seemed to be regular 
intervals, I timed it with my watch for more than an hour, and found 
its period of return to be almost exactly three minutes. About fifty yards 
from where it passed me the bird left the stream and crossed a meadow 
to a farmyard, and could ba seen coming from that direction when return- 
ing to the stream. The shelter afForded by the trees at that part of the 
stream had induced the congregation of a cloud of insects, which dis- 
persed for a few moments when the swallow swept through them, 
though not without paying tribute, as the sharp snap of his mandibles 
testified. I consider it probable that this was a single bird on his regular 
rounds, because during the three days of my stay at the house I saw 
bat one, and he was always about the farmyard and the rivulet. 
Although both young and old swallows perch tot a considerable 
time on houses, trees, and reeds, when gathering for their autumnal 
migration, and while nesting, their usual habit certainly is to remain 
on the wing without the briefest, if any, intervals of rest throughont 
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the whole period of siimmer daylight. Let as sappoae this period to 
be only fonriieen hours, what a prodigious amount of work these birds 
must do in the time! Allowing for all checks in tnming to catch 
an insect, we can scarcely rate their average speed at less than 
thirty miles an hour. If this be so, a swallow must travel over fonr 
hundred miles a day to get its living ! 

In the endeavour to collect facts with respect to that mysterious 
phenomenon, migration, some important evidence has been adduced 
on the return of birds to localities occupied by them in previous years. 
Obviously it would be most difficult to afBlx any mark to migratory 
mammals which might not be effaced, while it would be unlikely that 
those individuals should be recaptured on their return. The leg of a 
bird, however, and the adipose fin of a sahnon present opporbunities for 
■attaching labels by which they can be identified, and the practice has 
resulted in overwhelming evidence — in the case of the salmon, at least — 
of the reappearance of marked individuals in the rivers where they were 
bom. I believe as many as 10 per cent, of a number of marked smolts 
have been captured in a river while ascending as fresh-run grilse from 
the sea, and we cannot suppose those actually caught represent the 
whole of the returned fish. 

I cannot find an instance of the certain identification of any other birds 
but the KyrwxdA'iixdM, Mr. Albert Hes made the following communica- 
idon to the J^Zd of 4th June, 1881 : " In June, 1880, a pair of swallows 
built their nest in the roof of an old room, used as a packing room 
many years ago, when doth manufacturing in this neighbourhood 
(Stroud) was in its zenith. Anxious to know whether either of these 
birds would return, I caught them both, and twisted a very thin piece of 
brass wire round the leg of each bird, just above the foot. On 23rd 
May this year (1881), observing that the nest was being repaired, I 
secured one bird and found the wire still on the legi but in endeavour- 
ing to catch its mate, I accidentally killed it by shutting it between the 
sticks of the dap net ; but, sure enough, there was the wire on its leg also. 
Is this not a somewhat strange coinddenoe, viz., that both birds should 
return to their old nest still mated?" GU>uld, in his work on the 
''Birds of Great Britain," says: *' Mr. Philip Crowly, of Alton, in 
Hampshire, a gentleman fully imbued with a love of nature, and 
intimately acquainted with our native birds, sends me the following 
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note. It is dated 8th July, 1852, at whioh time he was resident at 
'<}rove Honae, Tottenham, Middlesex: 'The two martins I caught and 
labelled and set at liberty last year have returned. I tied a small piece 
of parchment to one leg of each, and wrote on it P. Orowly, Alton, 
Hants, England, and on the other side of one of them I now find 
Don Yangello, Barcelona!'" The case mentioned by Bewick, in his 
''British Birds," page 262, of a pair of swallows building for three 
years in saccession on the top of the frame of an old picture oyer the 
•chimney, to which they gained access through a broken pane in the 
window of the room, suggests a strong probability that this out-of-the-way 
place was occupied by the same pair. Jenner published, in "The 
Philosophical Transactions," 1824i, page 16, this satisfactory account ; 
"At a farmhouse in this neighbourhood (Gloucestershire) I procured 
several swifts, and by taking off two claws from the foot of twelve^ 
I fixed upon them an indelible mark. The year following their nesting 
places were examined in an evening when the birds returned to roost* 
and then I found several of the marked birds. The second and third 
year a similar search was made, and did not fail to pioduoe some of 
those which were marked. I now ceased to make an annual search, but 
at the expiration of seven years a cat was seen to bring a bird into 
the farmer's kitchen, and this also proved to be one of those marked 
for the experiment." 

These instances, conclusive as they are, of the return of some swallows 
to their former nesting places, point to a strong probability at least 
that the habit is shared by other migrabory birds. When we reflect on the 
vicissitudes to which it is exposed on the double annual journey, it is surely 
a remarkable feat of memory on the part of a bird to find its way to 
a particular spot where its young have been reared in safety, and even 
accompanied by its former mate. Mr. lies' two swallows, pretty evidently 
a' pair, took up their old quarters ; are we, therefore, to suppose that 
they had never separated during their sojourn in, perhaps, South Africa, 
or that they met one another at the old place and then renewed their 
acquaintance P The difficulties of the former supposition seem insuperable. 
They involve the presumption of the pair having kept together during 
the autumnal fiight southwards among tens of thousands of others, 
and of probably having reared another brood in Africa; then of their 
northerly migration and arrival together in Gloucestershire the following 

z2 
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spring. Although this cannot be considered impossible in Tiew of the 
power animals are known to possess of recognising individuals of" 
their own species, the latter supposition affords the simplest ezplana- 
tion of a remarkable circnmstance. 

Among the time-hononred superstitions of natural history, none is* 
more persistent than the belief in some minds, STeu now, that the swallows, ■ 
martins, . and swifts, which leare us for their southward migration in 
September and October, actually pass the winter with us in a condition 
of "hibernation"! Stories have been seen in print — ^that infallible^ 
source of information — of toads quarried out of solid blocks of stone, from- 
deep down in the bowels of the earth ; of cuckoos emerging from the yulo- 
log on the fire and singing their song merrily in the baronial hall at* 
Christmas ; of masses of swallows and martins dragged from the 
bottom of ponds clinging together in a torpid state; and of fond^ 
parents building up their unfledged young in the nest to emerge in 
spring as the "first swallow." Only a few years ago one of these* 
stories went the round of the press, and was even seriously discussed 
in journals whose editors ought to have known better. It originated 
with a reverend gentieman, who, we may charitably hope, has lived to- 
see the error of his way in vouching for that which Z heard from Y, 
who heard it from X, who again was informed by W, and so on, told' 
him with all gravity and circumstantial detail. Scores of such "recorded 
instances " have appeared from time to time to the great edification of a 
certain class of minds. To any but these it would be needless to put 
the question how any creature with the rapid circulation of a bird, 
involving a correspondingly large waste of tissue, could pass some six 
months of its life without food in any situation, or how an organisa- 
tion to which a few minutes' immersion must inevitably be fatal, oould 
live under water for months, and then, " on being dried and warmed at - 
a fire, fly about the room in a lively manner I " Whatever birds may 
possibly have done before they cast off their reptilian character — though* 
even then they must have possessed a rapid circulation and high^ 
temperature — assuredly not one single individual of any family, genus, 
or species now passes the winter in hibernation. The late stay of 
swallows in some years, and the undoubted fact that small numbers 
of them have been found in sheltered situations in an emaciated and 
^ying state after the bulk of their companions have departed, may have- 
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lielped to originate this idea, as faUaciouB in faot as it is physiologioally 

•«bsard. 

These birds have been seen in small flights making their way 

Msonthwards as late as the 9th of December, and individoals have been 
obserred in mild winters some days later. These nndonbtedly perish 
<& sheer starvi^on, if they do not get away before frost cuts down their 
insect food. As I cannot pretend to much acquaintance with the folk 

Jore of birds, it would be rash to say that the superstition described in 
the following lines from Longfellow's "Ev«ngeline" was not carried 
from the Old World to the New by the early colonists of America — at 
•all events, I never heard of it in England — ^but if it originated there, it 

•is a curious example of this kind of grrowth on a new soil : 

Oft ia the barna they climbed to the populous neats on the rafters. 
Seeking with eager eyes that wondroos stone, which the swallow 
Brings from the shore of the sea to restore the sight of its fledglings ; 
Lucky was he who found that stone in the nest of the swallow ! 

Among the American warblers, the summer yellow bird, 'D&njdijiroiM. 
4B8tvva, is remarkable for an instinct not possessed by any other of the 
birds which patiently rear the young of parasitical species, inasmuch 
as she detects the deception attempted to be imposed upon her, and 
•does her utmost to defeat the intentions of the intruder. According to 

■Dr. Brewer, the female, when arranging the materials of the neat-^ 
usually cotton or wool — stands in the middle of the collected mass, and, 
with outstretched wings and tail, whirls round and round, thus giving 
the inside its proper form, very much in the same manner as a small 
wheel spinning among the cotton would do. The cow bird, whose 

.parasitic habits have already been noticed, vainly seeks a foster mother in 
this species. Although the egg is too large to be turned out of the 
nest, the summer yellow bird is not to be defeated. If laid before 
her own, and sometimes broken by accident or otherwise, as it may 
be, she quietly sets to work to build another lining over it, and, cotton 
or wool being a non-conductor of heat, the egg must of necessity 
become addled, or the young, even should it hatch, must be smothered. 
But she goes even further than this, for, should the intruder deposit 
her egg in a nest in which there are already some belonging to the owner, 
the latter will sacrifice her prospective progeny rather than bring up the 

. joung of the parasitical species. She therefore builds another flooring 
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OY8r all the eggs, and, in due time, deporiti another sitting of her owor- 
aboTe them. If the obserrations of Mr. Knttall, who first described this 
astonishing habit, may be relied upon, the nnf ortnnate bird may find 
herself compelled a second time to giye np her hope of a family and build, 
oyer the cow bird's eigg together with her own. In the instance cited, 
where this had occnrred twice, the nest had attained 7in. in depth, each 
flooring aboTC the eggs being about two-thirds of an inch thick. 

Why the habit of protecting its own oftepring in so laborious but 
efficient a manner has arisen in this si>ecies, while it has not been developed 
in any other of the numerous species — amounting to probably aboTB a 
hundred — ^whioh rear the young of parasitic species uncomplainingly, and 
it would seem unconsciously, one cannot even conjecture. Bemoyal of 
the ^gi piece by piece, if too large to be taken out whole, would appear 
to us to be the most rational course ; but we often find that animals 
and men, although pursuing a rational and effectual plan of action, do 
not by any means always select that which is absolutely the best in 
given circumstances. It is even doubtful whether this comes within the 
category of instincts, so completely rational does it appear, while it is 
certainly not of the character of that instinct which prompts the para- 
sitio species to place its ^gg in the nest of the host. We can conceive 
of the idea of thus treating the intruder as having arisen in the mind of 
former individuals, and having been transmitted to their young in 
a greater or less degrree, in which event the more intelligent individuals 
would leave a greater number of offspring to inherit the protective 
tendency so beneficial to the species ; or we may conceive of the habit, 
as we observe it, as simply the outcome of a reasoning process applied to 
circumstances of great difficulty by each pair, quite independently of 
inheritance. In the present condition of our knowledge, however, there 
are no materials for forming a conclusion either one way or other. 
The habit acqtured, somehow, by this American warbler would clearly 
have been just as advantageous to every other species which is doomed 
to sacrifice its family to an intruder, though they are destined to suffer 
loss when, so far as we can see, the habit might as easily have been 
formed by them. Where, from any cause, parasitic species became very 
numerous, there would be appreciable danger of the extinction of some - 
of the birds most frequently selected as foster parents. 

The American creepers, interesting and confiding little birds as th^ 
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are, farxiish vast quantitieB of feathers and sldnB for deoorairre pur- 
poses to all the markets of the world. 

The DicandcB, or flower-peckers, are, with the exception of two Afrioac 
species, Australian and Indian forms, some of them having a resemblanoe 
in shape and action to swallows. 

In the group to which the starlings belong is the so-called " beef- 
eater" of Africa, a bird which passes great part of its time on the backs 
of wild animals, cattle, and the rhinoceros, extracting from their skins 
the grubs and insects. According to African traveUers, one of these 
birds is the almost invariable companion of the rhinoceros, who, when 
the beef -eater flies into the air and utters a shrill alarm note, makes off 
from apprehended danger as fast as possible. The Australian regfion 
produces another family of the sub-order, the wood swallow, of vezy 
graceful flight and elegrant form. I have often noticed, when sitting by 
a camp flre in daytime in the bush, a score of these birds hawking 
high up above the fire, probably attracted by the insects driven from 
the grass and trees by the pungent smoke. In such circumstances their 
aerial evolution can be seen to advantage. Gould says that they have 
the singular habit of hanging in clusters from a bough like a swarm of 
bees. 

The nests of the weaver birds hold a leading, if not the first place, 
in the architectural skill of birds. The long tubular outer nest, wittk 
the entrance at the botfcom, is composed of green grass or strips of 
leaves woven together with extraordinary compactness, and capable of 
resisting the most violent tropical rains. Within the tubular exterior 
there is an expansion about the middle, where the egg chamber is 
situated, forming a kind of inner nest. Nothing could well be devised 
more ingeniously for concealment and protection. The natives of India 
train these birds to perform tricks of astonishing cleverness, such as the 
loading and firing of a small cannon, searching for hidden articles, and 
carrying presents of sweetmeats to an assembled company, and even 
placing them between the lips of the ladies. 

Among about a hundred species of larks, mostly Old World forms, the 
skylark takes the most prominent place for his cheerful and persistent 
song. Whether we hear it on the breezy downs high over head, or from 
the trampled plot of turf in a cage in a London alley, it is the same joyous 
inspiriting expression of complete happiness. There must be much more 
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in it than the mere oommonplaoe and monotonoas tones to have inspired 

each an ode as Shelley's, and to have inflnenced many other poets in more 

or less degree ; even to drawing from pensive Wordsworth the declaration 

that the skylark is the 

Type of thtt wise, who toar bat never zoam ; 
True to the kindred pointB of He«yen end home ! 

As Qonld has significantly pointed out, the honey eaters, with their soft 
brush* tipped tongues, are peculiarly adapted forgathering the neotar from 
the flower cups of the various EucaljfpH, The '* wattle bird " is familiar 
enough to the Australian settler, and sure to attract attention by the blood 
red wattles hanging from the neck of one species, the golden yellow wattles 
of another, and the exceedingly discordant voice of both. 

A casual observer might easily mistake the sun birds for humming 
birds, and, in fact, their skins are commonly sold in the costumiers' shops 
as those of the latter, nearly all of them being very beautiful. They range 
throughout Africa to India, the Malayan region, and northern 
Australia; and one species occurs in Palestine, so that with whatever 
reluctance we contemplate the sacrifice of these gems to the purposes of 
fashion, they are not liable to risk of extinction like some of the 
humming bbds. 

The creepers, with habits and structure very similar to the woodpeckers, 
differ from them in not possessing that arrangement of the foot by which 
the picarian birds are distinguished, viz., the disposition of the toes in 
pairs, two directed forward and two backward, yet they run about 
the trunk and limbs of a tree with equal facility. It is a somewhat 
remarkable fact that the common creeper inhabits both hemispheres, 
for this active little bird is as plentiful in North America as in 
Europe, and on the Continent, at least, has been heard to emit a 
somewhat musical song. 

The Second Division of the Insessorial Order comprises the Meaom- 
yodi, none of which can be said to be endowed with true melodious 
song, although certain notes of the lyre bird, for instance, may be so 
oonstrued. This grroup is separated from the former in consequence 
of certain differences in the anatomy of the vocal organs. While 
the whole family of crows may be truly denominated as "song- 
less," they have the distinction common to the nightingale and 
many other glorious songsters, of a certain disposition of the muscles of 
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the syrinx, an organ placed at the junction of the trachea with the 
bronchial tabes. These mnsoles are attached to the ends of the oartilagi- 
nons half rings of the bronchial tubes, whereas in the "songless" 
group they are attached to the middle of these bands. This distinction 
does not commend itself to the ordinary observer and lover of nature, but 
when combined with other characters, is of value to the systematic 
naturalist. 

Many of these birds appear to have the faculi^ of mimicry, while some 
of them are by no means " songless" in the sense in which a crow or 
magpie is so. Thus, two species of ant-thrushes are said by one 
observer to utter a fine, clear, double note. 

The American ant-thrushes seem to be confined entirely to the 
•eastern side of the Andes, and these, again, are described as uttering a 
noisy song. The chatterers, like others of this fin^up, are a large 
family, and include some peculiar forms. The American bell bird, 
for instance, possesses on its forehead a spiral tube about Sin. long, which, 
when infiated by air driven into it through a communication with the 
palate, stands erect like a spike, and the next moment collapses and 
falls over the cheek. The bell-like note is said to resemble a funeral knell, 
so loud as to be heard at a distance of three miles. Though Waterton 
•describes the communication of the tube with the palate, others consider 
the erection of the spire to be due to muscular action. The Australian 
*^ bell bird," it may be here remarked, is one of the honey eaters, and its 
note very different. I well recollect, soon after returning from Australia, 
hearing one of the small table bells, rung by pressing a button acting on 
a spring — then new to me — and instantly thinking how much it resembled 
the bird whose musical '* ting, ting,'' strikes upon the ear continually in 
the undisturbed forests. 

The ''umbrella bird," so called from its beautiful plume of feathers 
spread over the head, has also upon the breast a long fleshy protuberance 
covered with scale-like feathers which can be infiated at will by muscular 
action, or by the introduction of air, as Bates seems to believe, for he 
mentions that the dilatation takes place when the bird is emitting 
his deep, sustained, and resonant note. The handsome orange-coloured 
and crested ''cook of the rock," so extremely shy in his native haunts in 
tropical America, that even the Indians cannot obtain specimens without 
^preat care, becomes in captivii^ astonishingly tame. One of these birds. 
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kxsated in the Zoologioal Giurdeiui, would fly to the keeper's hand as 
■con ae he entered the ayiary, and while ntting there eating ohoioe 
morselB of fmit, wonld allow me, a stranger, to stroke his silken yellow 
plomage without betraying the least fear. 

None of the remaining families possess much interest except the lyre 
birds. These singnlar productions of Australia take the place of the 
pheasants, at least in many of their habits, while the fine feathers 
of the tail, which can be raised over the back and spread ont like a 
ftm, remind one of the peacock. In their lore antics their moyements are 
quite cn^tesqne, though evidently directed to the display of their plumes, 
Mr. A. A. Leyoester, speaking of their powers of mimioiy, says: 
"I once listened to one of these birds that had taken up his 
quarters within two hundred yards of a sawyer's hut, and he had 
made himself perfect with all the noises of the sawyer's homestead, 
the crowing of the cocks, the cackling of the hens, and the barking 
and howling of the dogs, and even the painful screeching of the 
sharpening and filing of the saws." The same writer continues : 
" They generally place their nests on the side of some steep rook, 
where there is sufficient room to form a lodgment, so that no 
animals or yermin can approach. The nest is constructed of small 
sticks interwoyen with moss and fibres of roots, the inside being 
lined with the skeleton leaf of the parasitical tree fern, resembling 
horsehair, and covered in, with the entrance on the side. The single egg 
laid is of a very dark colour, appearing as if it had been blotched 
over with ink. The young bird for the first month is covered with 
down, and remains in the nest about six weeks before it takes iti 
departure." 

One peculiarity of the plant-cutters remains to be noticed. On 
both the upper and lower mandibles are numerous dentloulations or 
tooth-like processes, reminding one of the eocene fossil form, Odon^optorjfv 
ioUopictw, from the London day. These are very different from tiie 
epidermal imitations of teeth found in the natatorial birds, being ossified 
processes of the jaws covered with the homy material of the beak. 




CHAPTER XL 

Characters of the Ostriches — Ostrich Farmings — NicUfication of 
the Ostrich and Rhea-^Hunting the Ostrich — The Cassowarjf 
— The fossil representatives of the class of birds, 

OBDEB Vn.— CUESOBES. 

FaMILT I.— STBUrmONIDiE (OSTBICHES AND BhEAS). 
SuB-FaKILT I.— CASSUABINiE (CaSSOWABIXS AND EmUS). 

Family n.— Aptertgidje (Aptebtx). 

In this ezoeptional order tke leading oharaoteristio of bird life — ^the power 
of flight — ^ia absent ; acoordingly the stmotare is in many respeota greatly 
modified. Not only are the legs immensely developed, but the pelvic 
aroh is also extremely strong, and the pubic bones united, as is the ease 
with no other birds. Thus the larger members of the order are enabled 
to maintain a very high speed for a long time. The rudimentary wing 
consists of a fairly well developed ''hand," which is useless as an 
organ of flight, on account of the extreme shortness of the bones of the 
arm. The breast-bone being destitute of the keel which serves for the 
attachment of the pectoral muscles in other birds, Professor Huxley has 
given to the order the appropriate name of BatiboBf or birds with a raft-like- 
sternum, in contradistinction to the Carvnatas, or keeled birds of flight. 
The toes may be two only, as in the ostrich* and three m all the others ;. 
while the apterix also possesses the rudiment of the fourth or hind toe. 
The external covering never exhibits true feathers with interlocked webs, 
but rather a succession of long thin plumes beautifully developed upon 
the tail and wings of the ostrich, and having almost the appearance of 
haira on the body of the apterix. The limits of the order in geographical 
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-distribiition are well defined, extending eoathwrnzdji to New Zealand^ 
northwarde to the Mediterzanean, weetwaid to the Faoifio Ocean, and 
eaetwazdji to New Goinea and the adjacent iaUnda. Stzietiy speaking, 
the order la absent from the northern hemisphere, although the ostrich 
ranges far north of the eqnator, which, however, is not the case with 
the S. American rhea. 

The ostrich has been famed from time immemorial for the beanty of 
its plumes, its sise, and swiftness, and a great deal of unsound natural 
history has passed current with req;»ect to its incubation and general 
habits. I was taught to beUere implicitly that it " laid its eggs in the 
-sand of the desert, and left them to be hatched by the heat of the sun," 
a process which would be a good imitation of roasting, if, as it might 
easily, the temperature of the sand, for several hours in the day, stood 
4it 130° Fahr. or even more. The writer of the Book of Job seems to have 
been misled by this fsllai^ when he spoke of the ostrich " which leaveth 
her eggs in the earth and warmeth them in the dust, and forgeteth that 
the foot may crush them or that the wild beast may break them. She is 
hardened against her young ones as though they were not hers." It is 
now ascertained beyond all question that the birds sit, the male taking 
almost the whole duty, in most cases, of rearing the young. Several 
'females will lay in one nest, though, probably, these are generally members 
^f the same seraglio of four or five females, which xme male will often 
take to himself. During the first two or three days after their appearance 
•in the world the chicks eat nothing but pebbles and pieces of egg-shell, 
but squat about, enjoying the sensation of existence. A considerable 
number of eggs are dropped about singly, which are said to be invariably 
infertile. The rhea has the same habit, but I think it more probable that 
this arises from the accident of the female not being near a nest at the 
time than that she thus consciously discards infertile eggs. Mr. Layard 
•conjectured that these dropped eggs are broken by the parents to furnish 
iood for their young, but, apart from the fact that most of them would 
be in a state of decomposition after exposure to sun and rain, it is now 
well ascertained, from observations on ostrich farms, that the chicks re- 
fuse food for the first two or three days, eating nothing but pebbles and 
other hard substances. In the nesting season, on the ostrich farms at 
'the Cape, the male birds are occasionally very dangerous, attacking and 
•severely injuring the attendants, so that it is necessary to carry a long 
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atiok with a bnnoh of baslieB fastened at the end with whioh to beat oif 
an aggressor. Their habits in oonfinement are singnlarly irregular, 
and they are also probably the same in a wild state, so conflicting are 
the acconnts gri^en by the natives. One, for instance, will fight 
desperately agaixist an intruder, while another, if disturbed, will desert the 
nest, or break the eggs, and a third will allow the eggs to be handled or 
removed without taking any notice of the disturbance. It is stated by 
some farmers that the male bird sits at night and the female during the 
day exolusiTely, but a mistake may easily have arisen on this point, or 
a generalisation formed from a few instances. The nest is sometimes 
made with care by gathering a circular ridge of earth or aand, and at 
others the bird will lay on the bare earth or in any chance depression. 
Although the majority of males are polygramous, a few are contented with 
one mate for the season. At the approach of danger the parent bird 
flutters its stumps of wings, and the chicks immediately run off to ooTer> 
or, if in the open, crouch close to the ground, where their grey bodies ren- 
der them very inconspicuous, and gather again round the old bird at alow 
cry uttered only on these occasions. 

Ostrich farming, now so great an industry in South Africa, had no exis- 
tence until 1865, in which year ll,7861bs. of feathers, value ^86,850, were 
exported from the Cape, the amount steadily rising year by year, until it 
is now over half a million sterling. The *' stock *' is far more valuable 
than might be supposed, and yields returns which throw ordinary farm, 
ing into the shade. In the report by an Algoa Bay paper of a sale of 
ostriches the prices were given of a number of adult pairs ranging from 
i6175 to J695 per pair ; a lot of young birds in various stages of plumage 
realizing iBSO each. The f^irms sometimes include as much as 6000 acres, 
and are fenced in the slightest manner, for a very trifling obstruction will 
stop an ostrich unless he is thoroughly alarmed, when he will dash at a 
stone wall if it be in his way. Great success has been attained with incu- 
bators, the chicks so reared doing as well as those hatched by the 
birds themselves. What with the increase in young birds, supposing 
each adult female to produoe but flve chicks, and the sale of feathers, 
the business of ostrich farming is extremely profitable when all goes 
well, as we may gather from the following letter to the Field : 

" Having resided for many years at the Cape of Good Hope, I have 
often, sinoe my return to England, Wi to answer some curious questions 
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in regard to oatrioh fanning. One gentleman wanted to know how it 
was that ostrich farming was bo profitable, as feathers did not seem to 
fetch yery high prioes, besides which he thought the market oonld be 
easily overstocked with them. I explained that the greater amount of 
profit was by the sale of young chicks. ' Ah ! yes, certainly/ he said ; ' an 
immense number must be required to take the place of all those killed for 
the sake of their feathers.' His look of horror was intense upon my say- 

• 

^ng that we never killed the birds before taking their feathers. ' Why/ 
he exclaimed, ' that is worse than the Norfolk goose plucking!' Again, a 
lady I met at a oonyersazione of the British Association in York, after ex- 
pressing her admiration of a beautiful ostrich feather fan, said : ' But it 
seems a cruel thing to use, for I believe the feathers are plucked from the 
living bird.' Of course, I assured her that the operation was a painless 
one, and that, therefore, the beautiful ostrich feather plume was an orna- 
ment that might be worn without compunction by the most humane per- 
son in existence. These are but two cases out of many in which I have 
been called upon to give to the best of my abilii^ some account of the 
manner in which the feathers are abstracted, not extracted, from the bird 
while it is still alive ; and it struck me that, as there really still seems to 
be a great want of knowledge as to how this is managed, and a lingering 
apprehension as to the cruelty of the operation, a short account might 
prove acceptable to other admirers of those most beautiful and graceful of 
ornaments. First of all, I must premise that, as the birds are worth from 
J645 to iSlOO each, it certainly would not pay to kill them for the sake 
of from ^5 to JBIO worth of plumage. Neither would it be profitable to 
pluck them alive, for that was tried at first, but was found to produce 
fever in the bird, and render the next plucking poor and comparatively 
worthless. The plan, therefore, adopted is this : When the feathers are 
in prime condition, they are out with a pair of scissors or a sharp pen- 
knife, about half an inch from the base, consequently quite clear of the 
skin. Each plume is cut separately and very carefully, so as not to in- 
jure the bird ; the stumps wither and fall out easily after a lapse of about 
ten days, for it must be remembered that the feathers would be cast 
naturally in moulting — only, if left till then, they would be spoilt for com- 
merce." 

Ladies, then, may wear the feathers with an easy oonscience if they 
«re taken from ''farmed" birds, and, whatever they may think of the 



The American Rhea. 351 

pzaotioe of hunting down wild oatrioheB for their adornment, the feathers, 
even in this case, are assuredly not '* pluoked from the living bird." 

Extraordinary stories are told of the capacity of the ostrich for 
swallowing foreign substances to aid in the digestion of its food. In a 
state of nature, stones as large as a bantam's ^^'g haye been found in 
the gpizzard ; while in confinement these birds will pick up almost any- 
thing that they can swallow. A specimen which was for a long time 
exhibited in Borne, and got accidentally strangled by forcing its head 
through the bars of its cage, was examined with the result that, 
beside a number of stones, there were found in it seven nails, a scarf 
pin, an envelope, thirteen copper coins, a franc, fourteen beads, two 
small keys, a piece of a handkerchief, a silver medal of the pope, and 
the cross of an Italian order. One which died in the Zoological Gardens 
was also found to have put away ninepence-halfpenny worth of copper 
ooins. Mrs. Mulhall, in her book of travel in South America, teUs us that 
about the San Louis railway the numerous rheas become a downright 
nuisance, from their habit of making away with bolts and screws when- 
ever the workmen turned their backs ; and one of the engineers accused 
them of even picking out of the iron bridges all the bolts they found 
unriveted ! 

The African Bosjesman, although ranked at the bottom of the human 
scale in intelligence, has a very ingenious method of hunting the ostrich. 
Taking the skin of one of these birds, he covers his body with it, and 
thrusts one arm up the neck, which retains the head. Thus equipped, 
he slowly approaches a flock from the leeward, making all the appro- 
priate motions of a living bird, and with his arm in the skin of the neck 
imitates the bird pecking on the ground as it walks along, until he steals 
into the middle of the flock and discharges his fatal arrow. The wounded 
bird falls or runs off, followed by the impostor, who quietly gives it the 
coifp de yrac6 and returns to the flock, often to repeat the trick with 
success. 

The rhea, or South American ostrich, differs from the African in the 
posseasion of three toes, all directed forward, while it is also very much 
smaller, and the plumes are of no great beauty or value. Three species 
are known, and the birds are plentiful enough where they are not 
molested. Frequently a small flock will attach itself to the locality of an 
" estancia," or sheep farm, when they become objects of much interest. 
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and reoeiye proteotion from the owner. The first rhea I shot was, nnfor- 
tnnately, one of these protected birds. After stalking a flock of abont m 
dozen for some time throngh long grass, I secured one with a wire cart- 
ridge aimed at the head and neck. He launched oat so fnrionsly with 
his powerfol legs that I oonld not approach him for seyeral minutes. 
While contemplating my prize, a horseman came galloping towards me, 
who turned out to be my friend Matthew M'Eaehen, from whom I learned 
that I had killed one of his birds, which were always to be found within a 
mile or two of the house, and would allow any one to ride within fifty 
yards of them. This information sadly discounted my satisfaction with 
the result of a laborious stalk, and accounted for its success. 

Ostrich hunting is a favourite amusement among the settlers on L» 
Plata, but the very best horses are needed for the work. As soon as the 
birds see the hunters moving towards them, they are off like the wind, 
and in spite of the utmost efforts of the horses, they soon place half a 
mile between themselyes and their pursuers. Then it is a question of 
wind and endurance, in which the birds often have the best of it, and 
should the ground be broken or much covered with the gigantic thistle of 
the country, they double, and throw the hunt hopelessly out. In many a 
race after the rhea and the emu, I have come to the conclusion that the 
former is both swifter and more enduring, though much smaller than the 
latter. It seems to be generally accepted that all the ostriches have a 
habit of running in a curve, which brings them back eventually to the 
neighbourhood of the place whence they started. This has not been the 
case in my experience with the Australian and South American species. 
They avoid uneven ground if possible, and swerve from it to the right or 
left for a considerable distance, but I have not found any distinct bearing 
towards either hand. Though this supposed habit is frequently referred 
to by writers on the African ostrich, no attempt is made to account for it. 
If the birds were restricted to certain localities, they might, while running, 
be continually influenced by the desire to return to their home, and thus 
unconsciously bear to the right or left of a straight course. Such a 
motive might be supplied by the presence of their nests near the place 
whence they started. At other times they are essentially nomadic, 
wandering over a grreat extent of country in search of food and water. 
The natives of South America are very expert at catching rheaa with the 
*^ bolas," in the same manner as horses and cattle. This instrument con- 
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sistB of two thongs of green hide about a yard long, with a third some- 
what shortf r, all tied together at one end, while the three free ends are 
famished with a stone or piece of lead, about the size of a small hen's 
ofiTfiT* oovered with hide and securely attached to the thong. When the 
huntsman gets within thirty or forty yards of his game^he whirls the bolas 
round his head by the shortest thong, and lets it go from his hand in 
such a manner that it strikes the ground near the legs of the bird. This 
is usually managed with much skill, and the balls with their attached 
thongs becoming entangled in the bird's legs it falls helpless to the 
ground, and is easily deapatched. The rheas have also a habit of 
dropping their eggs singly, and numbers are thus found. 

According to trustworthy obserrers, the male emu alone sits on the 
eggs, and protects the young birds until they are able to take care of 
themselres. Not only are they monogamous, but the female is far the 
larger of the two, quarrelsome, noisy, and will make efforts to destroy the 
young in spite of the father's resistance. These birds become extra- 
ordinarily tame when reared from the nest. I recollect one, belonging, 
I believe, to Bishop Tufnell, which used to roam about the suburbs of 
Brisbane in a most independent manner, going to houses where he was 
accustomed to be fed. Many a banana and sweet potato have I given 
him while admiring his splendid proportions and height, not far short of 
7ft. to the crown of his head, and the beauty of his soft gazelle-like ^e. 
Notwithstanding the number of kangaroo dogs always about, he knew how 
to take care of himself, for I one day saw him give a slashing kick to one 
which dashed at him, probably expecting to have an exciting run down 
the road. The blacks, I am told, approach the emus near enough to spear 
them by crawling up under cover of a thick bush of boughs carried in front 
of them. I am disposed, however, to think that they rarely undertake the 
labour this implies, and that they are still more rarely successful. The 
emu, especially the spotted variety, Droma.i'va irtorainiai has bred re- 
peatedly in this country, at Clumber Park and elsewhere, and the zebra 
striped chicks are the most charmingly pretty creatures imaginable. 

The Oassuaries inhabit Northern Australia, New Guinea, and some 
of the neighbouring islands. The period of incubation in one species, 
as observed in the Zoological Gkurdens, is no less than fifty-two days. 
Bennett describes the voice as a peculiar chirping sound, sometimes so 
modulated and varied that when two birds are together they seem to 
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be oonTenrng in ui unknown Ungnage. The last, snd in MTezal respects 
the most remarkable, of the stnitfaions birds is the Apterix, restricted 
entirely to New Zealand. Of the fonr known species the largest is scarcely 
2ft. high. The legi appear quite disproportionately robnst for the body, 
in this respect recalling the stmctore of some species of moa, and 
the nostrils are placed near the end of the upper mandible of its 
snipe-like bilL This has been regarded as a case of special adaptation to 
its habit of searching for its food in soft ground, where its sense of smell 
is supposed to enable it to detect worms, larrss, &c ; but the fcolopocida 
and many other waders feed in the same way, and their nostrilB are at 
the base of the bill. The apteryx is wholly nocturnal in habit, and, 
though sluggish in the daytime, capable of running very swiftly. The 
attempts of these birds to sit in captivity haye never resulted in any 
success. From Mr. Bartlett's observations of a pair in the Zoological 
Oardens we learn that the male calls loudly and the female answers 
him in a lower tone during the breeding season. There was an interval 
of a month between the deposit of the two eggs, the male alone sitting 
most assiduously for about fifteen weeks, when he became much ex- 
hausted and gave up the task. On examination the eggs proved never to 
have contained a chick ; possibly they had not been fertilised. 

The struthious birds, as we shall see in examiniTig the fossil species, are 
remnants of a very i»eculiar extinct order, mostly of colossal size, in which 
the disposition of the male is to undertake all the duties of rearing 
the family, to the totsl exclusion of the female, except in the case of 
the ostrich, of which the female takes, at least in oi^tivily, a share of 
the task proper to her sex. 

The elements of bird structure appeared very early in the evolution of 
the terrestrial vertebrate forms. The first air-breathing animals of 
which we know anything were uncouth creatures, retaining in their 
structure many reminiscences of an aquatic life, while in other respects 
it was modified for terrestrial existende. These are first of all pre- 
sented to our view in the Triassio rocks. The three-toed impressions 
of footprints — some of them being 20in. long and 12in. wide — in the 
sandstones of the Connectiout Elver, bear a striking resemblance to 
those of birds, not only in the form, but in the number of joints in 
the tecs. Inasmuch as the numerous remains yet discovered in these 
deposits are not those of birds, but of reptiles, we must provisionally 
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Aooept these impreBsions m those of the Deinosauna, which abonnded, 
for their largely developed hind limbs indioated a habit of walking 
nsnally on two legs. Nevertheless, the bird elements were here in the 
resemblance of the clavides, the hollow bones, and other minor characters, 
while, as Professor T. H. Hnxley has remarked, " the whole stmotnre of 
the deinosanrian hind limb is exactly that of an embryonic bird;" bat 
in the Jarassio formations we come to definite and unmistakable 
evidences of the bird type, of creatores, moreover, endowed with the 
power of flight, and fore limbs modified into organs of aSrial locomotion 
only. For these animals Professor Hnxley has proposed the appropriate 
name Ornithosamria (bird lizards), because they combine the characters 
of both classes. The leading members of this group are the VUrodaeiyles 
and the ArchcBopteryn, Of the former nnmerons species are known, 
«ome of the cretaceous specimens being twenty feet in expanse of wing, 
whereas only two of the latter have been discovered in the limited area 
of the Solenhofen limestones. The avian characters of the pterodaotyles 
are in the majority. Thus we have the beak, cranium, scapular arch, 
sternum, and hollow bones to testify to its bird-like affinities, and the 
membrane of flight was similar to that of the bat, while the position 
of the bones of the manus, or hand, with respect to the ulna and 
radius, was, according to Professor H. G. Seeley's determination, entirely 
similar to that prevailing among birds. It should be remarked, however, 
that Professor O. C. Marsh, from his examination of the European 
specimens and the large collection of American cretaceous pterodaotyles, 
comes to a conclusion which would gfive a less distinctly bird-like character 
to this part of the fore limb. 

The Arch<Bopteryx of the Jurassic lithographic limestones was in many 
essential points a bird, clothed moreover with feathers, whose impressions 
are left with all the deamess of an engraving on the close grained 
stone which was originally the soft mud on which the animal's carcase 
fell. This creature was an extraordinary mixture of both avian and 
reptilian characters, the latter predominating even in the structure of 
the fore limb, although its leg and foot and the presence of feathers, 
at least on the wings and taU, give it an indubitable avian character. 
Professor Marsh differs from the European anatomists in considering the 
acapular arch and the whole of the anterior limb to strongly resemble 
the same parts in many existing birds. The more recently discovered 
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of the two known speohnens exhibits small oonioal teeth in the upper 
jaw, and in other respects agrees with that in onr national collection. 

The American Oretaceons strata yield two remarkable forms, one a 
penguin-like bird of six feet high (Hesperomis) , and another (Ichthnjornis) 
of small proportions, to which may be added J?naliom<«, a large diver 
from the Cambridge Qreensand. These possessed the biconcave vertebra 
of a fish, with reptilian teeth in both jaws, and donbtless led an aqnatio 
life. The small feet and powerful wings of Ichihyomia would indicate 
a bird more dosely allied to the existing terns, while such massive 
creatures as He#perorm« led the life of the flightless penguin. 

As we ascend in the secondary formations the reptilian form has 
become more and more changed into the avian, and this predominance of 
the latter type becomes still more marked in the Tertiary period. 
Thus, in the Eocene rooks we have the genera Gasiomis and Dosomiff, 
immense birds of ostrich-like aspect, which frequented the neighbourhood 
of Paris and London respectively, with others representing the raptorial, 
natatorial, insessorial, and picarian orders. Owen's Odontopteri^x, from 
the London clay, had the jaws famished with tooth-like bony processes, 
probably covered with enamel or with a bony extension of the beak, and 
has been pronounced by that distinguished anatomist to be a warm 
blooded, feathered biped, web-footed, and a fish-eater. The London clay 
has also furnished us with an enormous struthious bird, Lithomia 
emuvnus, and a pelagic bird with the characters of the albatross but 
much larger, which Owen has named Argillomis longipennis. 

From the Meiocene period to recent times have lived a number 
of species more or less dosely allied to existing genera, most of which, 
too, have became comparatively lately extinct. Among these there was 
a great prevalence of cursorial forms, usually of far larger proportions 
than any known to modem times. Madagascar produced its huge 
.SJpyomis, the fossU egg of which, in the South Kensiagton Museum, 
measures 3ft. in its longest circumference and 2ft. 6in. in girth, and 
would contain more than two gallons. In the collection are also 
numerous examples of various species of Deinomis, the wingless moa of 
New Zealand, which has become extinct, at all events within the human 
period, for a human skeleton has been found buried with the complete 
remains of the bird, and another embracing an egg in its arms. The 
bones of all these birds are extremely massive, those of one species 



Fossil Birds. 357 



exceeding the leg bones of the giraffe in robnatness, while ita toe bones 
almost rival those of the elephant. The skeleton of one set np measures 
abont twelve feet in height, bnt there are leg bones of other individuals 
which indicate far larger proportions. The great extinct rails of New 
Zealand are now represented solely by the very rare NotovnU montelZt. 
Australia also produced its Dromiomiaf another large species allied to the 
moas. That singular razorial form, the Dodo of Mauritius, with its ostrich- 
like wing and tail plumes, as well as the Solitaire of Hodriguei, have 
certainly perished since these islands were known to Enropeans, and they 
seem to be the last remnants of a group belonging to a submerged 
continent, whose fossil remains, if we knew them, would in all probability 
form an important link between some abnormal existing forms and the 
extinct species. 

The pedigree of the bird, as deduced from a comparison of the remains 
mter se and with those of reptiles, indicate without doubt a reptilian 
descent, with occasional reminiscences of structures proper to fishes. 
The record is doubtless imperfect. From such a highly speciaUaed i^e 
as ArchoBopteryx we may almost confidently infer that its earliest appear- 
ance was not actually in Jurassic times but much earlier ; and we may 
yet find among the Permian strata, or even older rocks, either the bird- 
like owner of the three-toed footmarks, or some form which blends the 
characters of the omithosaurs with those of the deinosaurs much more 
completely than does any fossil at present known to ns. 

The First Series of '< Zoological Notes" being completed with this 
volume, others will be issued from time to time, should the present one 
find favour with the public. 
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In paper, price la., by post. Is. Id. 

OBCHIDS FOB AMATEUBS: 

Containing Deacriptiona of Orchids auited to the reguirements of the Amateur, with 
full Inatouotiona for their auccesaful Cultivation. With numerous beautiful Dlustra' 
tions. By Jamxs Bbiitsn, F.L.S. (of the British Museum), and W. H. Gowxb. 
In cloth gilt, price 7b. 6d., by post. 7s. lOd. 

BOSE GBOWING FOB AMATEUBS: 

2^?.*v2SP«,Sj?*™®?°^i*^*¥v''^®°««"/'^ Culture of Boaes. with seleotiana 
OoiStty^B ^^y«SJ*^P^** *o ^^ lequlrementa of the Amateur in Town or 

In paper, price la. 6d.. by post, la. 8d. ^ 

BOSE BUDDING: 

SSSSSSf iSSbSSSS^bTd!^. ^^h?^*"" Perfonn«ice of t^ Interertinr 

Ia paper, price 6d.. by post, 7d. 



Practical Handbooks. — General Literature. 5 

THS OHBT8ANTHEMX7M: 

Its History. Varieties, Oaltivation, and Diseases. By D.T. Fish. 

In paper, price 6d., by post 7a« 

BUIiBS AND BUIiB OUIiTXTBH (Vols. I. and H.): 

Being Descriptions, both historical and botanical, of the jprinoipal Bolbs and 
Bulbous Plants grown in this country, and their chief Varieties ; with foil and 
practical instructions for their successfal Oultivationt both in and out ct doors. 
Ulustrated. By D. T. Fish. Vol. I. includes Parts I. and li., and Vol. II. Part« 
III. and IV., as named below. 

In cloth gilc, price Ss. 6d., by post, Ss. Od. 

THB SNOT77DBOF, BULBOCODnTM, STEBNBEBGIA, 
Crocus, Colchicum. Tulip, and Hyacintli: 

The best sorts, and their cultivation, indoors, under glass, and in the open border. 
Illustrated. (.Formiiv Part /. cf ** Bulbs a$td Bulb CuUwre,**) 

In paper, price Is., by post. Is. Id. 

THE ANEMONE, THE NABCISSUS, THE IiHiT: 

The best oorts. and their cultiyation, indoors, under glees, and in the open border, 
niostrated. {Forming Part JJ. cf ** Bulbs and Bulb Culture,**) 

In PH>er, price Is., by post. Is. 2d. 

THE GliADIOIilJS. IiACHENAIiIA, C7CIiAMEN, BANUN- 
culus, and Scilla or 8q.uill (Star Hyaointh) : 

The best sorts, and their cultivation, indoors, under glass, and in the open border. 
Illustrated. {I\)rming Part UI. cf*^ Bulbs and Bulb OuUwre:*) 

In paper, price Is., by post. Is. lid. 

TXT A EL SPABAXIS, TBITONIA.S. AND BABIANAS : IBIS. 

Tiger Iris; Sohizostylis Cocoinea; and the Dahlia. 

The best sorts, and their cultivation, indoors, under glass, and in the open 
border. Illustrated. {P^trming Part IV. cf **Bulb Culture,**) 

!ui paper, price Is., by post, is. ld« 

ABBOBICrULTUBE FOB AMATEUBS: 

Being Instructions for the Planting and Oultivatlon of Trees for Ornament 
or Use, and selections and descriptions of those suited to special requirements as to 
Boil, Situation, &c. By William H. Ablbtt (Author of **BngUsh Trees and 
Tree Planting," &c.)* 

In cloth gilt, price 2s. 6d.. by post, 2s. 8d, 

CUCTJMBEB CHLTUBE FOB AMATEUBS: 

Including also Melons. Vegetable Harrows, and Qonrds. niostrated. By W.J. Mat. 

In paper, price Is., by post. Is. Id. 

VEGETABLE CIJIiTIJBE FOB AMATEUBS: 

Ooncise Directions for the Cultivation of Vegetables, so as to insore good crops, in 
small Gardens, witn lists of the best varieties of each sort. By W. J. mat. 

In paper, price ISm by post Is. Id. 

PBOFITABIiE MABKET QABDENXNG, 

Adapted for the use of all Orowers and Gardeners. By Wiluim Eabuet (Antbor 
of ** Sigh Glass Kitchen Gardening." ftc.). 

In doth, price 2s.. by post. 2b. 2d. 

MUSHBOOM CUIiTUBE: Itn the press. 

GENERAL LITERATURE. 



in the chief countries of the world. By Bdwin Wooton. Edited, uid with In- 
troductory Chapter, by LTTTLiroir Fobbbs Winslow, M.B.. D.O.L., Aathor of 
•* Manual of Lunacy^ &o., Bditor of '*Jotimal of Psy<uiolQgioal Medioineb" and 



THE I.IBBAB7 M^NUAIi: 

A Guide to the Formation of a Library, and the Valaatkm of Bare and Standard 
Books. By J. H. Blatxb, of the Middle Temple. 

iln doth, 112pp.. price 2s. 6(i.. by post. 2b. 9d. 

A GUIDE TO THE MEDIO ^JL FBOFESSION: 

A Comprehensive Manual convening the means of ^entering the Medical Profession 
in the chief - - - - .. -> 

trodnctory 

•* Manual C ^uu<n«jr, »«#., «u.uvc ^n wu^umm, v> x ^ 

Lecturer on Mental Diseases, Charing Cross Hospital. 

In cloth gilt, 8vo, 882pp., prioe l<te. 6d., by post. lis. 

GUIDE TO THE IiEGAIi FBOFESSION: Cln the press. 

GUIDE TO THE MINISTBT: [In the press. 

GUIDE TO DEGBEBS IN ABTS, SOIENOBB, &o. [In tha press. 

CHABAOTEB INDIOATED BY HAND'WBITING t 

With Illustrations in support of the Theories advanced, taken from AntacceA^ 
Letters of Statesmen, Lawyers, Soldiers, Bcdesiastios, Anlhaca^'gq^<s>^ '^toAyNwiHi, 
Actors, and other persons. By B. Bauohjjt. 

In doth gilt, prioe 2b. «d.. bypost.8B.MU 



6 Practical Handbooks^ Published at 170, Strand, W.C. 

O H U HUH FBSTIVAIi DBOOBATIOITS : 

Comprisiiiff Direotiona and DeBifnui for the BTdtaUe Deoontion of OtanrohM for 
OhxistaoaaB. BMter. Whitrantide, and Haryoit. niostratod. 

In paper, pxioe Is^ by pott* li. Id. 

STOCK Aim SHABID INVUSTMBITTS : 

Being Ezplanationi fOr the General Beader of the Katore and Quality of the 
different cnaaaea of Secoxitiea dealt in on the Stock Exchange. By ikLBXBT 
Bhabwood. In paper, price U.. by poet, U. Id. 

i t e K M i i 



GUIDES TO PLACES. 



THB UFPXB THAIODS: 

From Bidhmond to Oxford: A Guide fot Boating Men, Anglers, Fio-nio Parties, 
and all Pleaaore Seekers on the Biver. Arranged on an enmely new plan. lUufi- 
trated with Specially Prepared Engravings of some of the mostBeantmd Scenery 
and Striking Oblects met with on the Thames. 

In paper, price Is., in cloth, with elastic band and pocket, Ss., postage 2d. 

T^nNTXB HAVBirS IN THB SUITNT SOUTH: 

A complete Handbook to the Biyiera, with a notice of the new station. Alassio. 
Splendidly Blnstrated. By Bosa Bauohan (Author of ** Indications of Character 
n Handwriting." ** The Northern Watering Places of France"). 
In cloth gilt, price SB. ed.. by poet, Ss. 8d. 

DICTIOITABT OV 'WATBHUTG' FIiACBS. Seaside and Inland, 
at Home and Abroad: 

Contains Bontes, Climate, and Season, Waters JSecommended for. Scenery, Objects 
of Interest, Amiisements, Churches, Doctors, Hydropathic Efitabushments, Hotels. 
House Agents, Newspapers, ftc, with Map or Bbitish Watering Places, Seaside 
and Inland, and the Bontes thereto. In cloth, price 4b., by post, 4s. So., with 
coloured Map, Sd. extra. 

M^ also be had in Parts, as follows, price 2s. each. 
Part L, BBITISH WATEBING PLACES, both Inland and Seaside, in 

England, ueland, Scotland, Wales, and the Islands. 

Part IL, FOBEIGN WATEBING PLACES, Seaside and Inland, inchiding 

the Spas, the Swiss Li^kes, and the Continental Centres. 

SSABIDE ^WATBHING FIiACES: 

Being a Guide to Persons in Search of a Snitable Place in which to Spend their 
Holidsys, on the Bnfliah and Welsh Coasts. New and Bevised Edition, with 
Descriptions of over 140 Places. 

In paper, price 2s., by poet, SB.Sd.{ with coloured Map. 6d. extra. 

MAP OF THE SXA8IDS AND rETIiAND VTATWaiNQt 
Places of the British Isles : 

Showing the railway and steamboat communications, the central jM^ts, and 
various places of interest to tourists, in addition to all the Watering Places men> 
tioned m the British Section of the "Dictionary of Watering PuMes" and in 
** Seaside Watering Places.** Sise of plate ISin. by 14Ain. Coloured, price 6d., by 
poet, 7d. : plain, price Sd,, by post. 4d. 

NOBTHXSBN IS^ATEBINQ FLAOES OF FBANCE: 

A Guide for English People to the Holiday Besorts on the Coasts of the French 
Netherlands, Pioardy, Normandy, and Brittany. By Bosa Bauohah (Author of 
** Winter Havens in the Sunny South." &c.). 

In paper, price 2s., by poet, 2i. Sd. 



> aeli 



HOUSEHOLD MANUALS. 



OOOKBBT FOB AMATBUBS, or French Dishes for IBnglish 
Homes of all Classes. 

Includes Simple Cookery. Middle-dass Cookery, Superior Cookery, Cookery for 
Invalids, and Breakfast and Luncheon Cookery. By Madams YAi.sRn. 

INDIAN OUTFITS AND BSTABIiISHMBNTS : '^^****^*'*^ 

A Practical Guide for Persons about to reside in India; detaiUng tbe articles 
which should be taken out, and the requirements of home life and management 

there. By an Aholo-Ivdiak. 

In dloth.prioe2s.ld.«by post.Ss.8d. 

SICE NUBSING AT HOME: 

Being Plain Directions and Hints for the Proper Kniaing of Biok Penona, and 
the Home OYeatment of Diaeaa ss and Aocidenfa in oaae of aadden emergeiBoiaB. 
Bif 8. F. A CAUi.raiu>. 
In paper, price la., bfpoat Is. Id.] In doth, prieo Is. ed.. by poet. la. Sd. 



Practical Han^ooia. — Ladies^ Work — Hfttianici. 7 

touiBT mbdiczh'B: 

. ^.,._.,.. u 1 ^ fi^ Cortwiilon of BodOj I>eftirt«. and tlalmMinnt 

i^Kiiul AnwiTaDaa i tonUwi wltb FormalB Im all itas 

ItHwommdM. BfBDWiaw'iKnaf.B.BiiCPBli). 

In olotb fUc, prlM ia.M^ I9 PME> li. to. 
HIIfTS TO TJITTBAtHBD TKAOHBBSt 

B«iDiDlrBstilouudBii(ntli>iBtDrtliaAMliC4aa*o<F*n>il>Biidci(h>» sntmd 

"^ "* aS«r,prioe«il,lwpMt,7d. 



neli^bTpMl.li.Ed. 



LADIES' WORK. 



THE DICTIONABY OP NEEDLBWOBKi 

, — . ._^ ■,».:_ — .>__^ .. ^ '-ut the Hlitotj 



taaulziC on tba nbjeot. PIaIh, pTutical, uDtDptete, uid 

Bi8n.A.0*DimiJiiinii B. &e*»r*HD, PrinioJ wllS na- ljp6, uifl on luMWi 
mads ipBcbOii for tbi> work. DedloiMd bx epadil [lenalulDD Mi H.a.H. FcInGe>B 
iKjotae, Ma'cilouMB or Ldrne. 1 V 1 1-1 

EOniTOIT liA-Cm BOOEt 

OdhUIdIb* Full uid PnsUoil InitmotiiHii toe IliUiif HonltOB I«es. Vith 

In oloth (lit, prloe >>. KL, by port. M. M. 

FBACTICAXi DBESSKAXrETO : 

Btinv Plata ]>irHtloD> for T^klnv PhtEami, Tlttlnr on* OntblDC onb, t**wwy 
W ■nd Trlmmini ladlM' and ObUAnm'a DnH«. Br^ Muhbom. 
In p^MT, prloa u, 1» poat, U, Id, 

AUTISTIC FAITOT -WOBK SBBIBSi 

A miea of IllDatrar«d Ifanuali on Anlalla and Fopnlar Fanoy Woik of TarUnia 
Undfl. Each nncaber of iba urln will ba oomplata in iUalf, and iaaoad at "Cat 
nnttoim piltw of ad. eacb. How raadi-Hanami LaM, KatiJni. FKohwork. 

IiBATHER "WOBK BOOK: 

ConlalniDa Fall Inatmotlooi foi M*M"f uid Omamantinff artdolea >o aa to 
muiowfiiUy Imltata Oaciad Oak i ipaolal^ wilttan f or Cha naa of Amatma. Bf 
Bou Badoui, Dlutracad. 

In oloUi lUt. piln b. ad., bi mat, ta. Bd. 

OATALOQUS OF I.ADIBB' ASB OHUiBBXN'S BBBBS 

Fattems OIlUBtrKted) : 
Conpildnir Ladlei' Dreou. MantlM, Untellnan, Qltia' and Bon Coatonei, 
Cblldren't UndailluBn, Ladlei' Oapi. Dnaalnc Jaofesta, As. Thla Hit It iddod to 
weak bj week, aad at pnaent oontalna ihhIt ten bimdnd ol Cho ntmu and 



MECHANICS FOR AMATEURS. 



PATBNTB, TBADE ICABE8, AND BSaion-Si 

A PraotlDal Onlda to InTanton and Haniifaotama for B«auliis ProteoUon nndar 

aaoh of tbaaa hiada. Bj AiiCBiBAi.D Oaan. 

In olotli (lit, pilos la. ad., b; pent, la. 8d. 1 InpaMTiPilMla, bj poat, la. Id. 

PBAOTICAIi ABOHmDOTUBBi 

AaaopHad (a Farm Bnildinn ol aniT dnolpilon (Onw, Oattla and OaU Hooaaa, 
Stablaa,Pl((ertM, BlmlmaltaT ^ada. Boot and other Stona. Foolttr Honaaa), 
Di^i<M.*ii3%oimt^7oi»t and Ootta(aa. Ptofoa^rntutntad wltb Dtairama 
and Plans. Bj Bobrt Bcott Bubh. 

\a oloth iUI,Fi)MJa.> bTP0M.ta.4a, 

PBAOTIOAZ, BOAT BTnLDING TOB AUATBUBB. 

Onntalnin( fnll IsMniiiUoni foe DtaUnllur and BolldlDa Fnola, Hklffi, Oanoet, 
SidUni Boata, tn. Follr lUaatrated wfih working dlamuiiL Br Asaui 
KiBOR, O.B. Haw BdlUon. rarlaed and anlaind tar Dnoii Kup (Anthoi ol 
' Zaoht DMldilnc'' " A Xamial of Taoht Mid Boat Bi£lu(." «aj. 
^Tbt doth (Ut. pilM k. «.. m poat, ttTiC 

ABT OP PYBOTBOHirS'i _ 

. . _ ... .__. .._|j (jjj yj^ Mannfaotopa of Il»- 

— Pntnaali ninakntaA- '%') 



Practical Handbooks, Published at 170^ Strand, W.C. 



OontaiBiBCliiilraeliontfftefhslhniiftetaMof fhsOoniM^ aDd Simple Ysrletiflt 
of Firewocki. Vor tbe Use of Am«teoit. lUiutxeted. By W • H. Bbowvs, FIlD^ 
H.A4 *c (Anthor ol "The Art of Pyroteolmj^). 

In paper, piiee li.. by Poet. U. Id. 

FBAOTIOAXi FIBirWOBK MA.KIira FOB AMATETJBS: 

Beincr complete end explicit Directions in the Art of Pyroteohny, ea arolied to 
both the Major end Minor Fireworks.for the nse of Amateozs and B^uners. 
By W. H. Bbowmx. PIlD.. M.A., L.B.O.r.. *o. Ulnstrated. 
In doth gilt, price 8b. 6d:, by poet 8b. 9d. 

FBINTIira- FOB AMATIBUBS: 

A Practical Ooide to the Art of Printing loontaininff I>eecription8 of Prewea and 
Materials, torether with Details of the Frocewea employed, to whion ia added a 
Glossary of Technical Terms. lUiutrated. By P. E. Rathob. 

In paper, price Is., by post Is. 2d. 

TUBNISrO- FOB AMATEUBS: 

Containing full Description of the Lathe, with all ita worUng parte and attach, 
ments, and minute instructions for the elxectiye use of them on wood, metal, and 
ivory. Illuatrated with 180 first class wood engravings. Second Bdition. 
In doth gilt, price Ss. ed^ by post, as. 9d. 

OABFBNTBir AND JOINEBT FOB AMATEUBS: 

Oontalna full Descriptions of the variona Took xeouired in the above Arts, 
together with Praotiaa InatruotionB for their use. By the Author of** Taming 
for Amatonra,** ** Working in Sheet Metal," ftc 

In doth gilt, price Ss. 6d., by poet, 2s. 9d. 

FIOTUBE FBAHE MAKINO FOB AMATEUBS: 

Being Practical Instructions in the Making of various kinds of Frames for 
Painungs, Drawimn. Photographs, and Bngravings. Illustrated. By the Author 
of **Carpentryana Joinery for Amateurs,'* ftc. 

In Oloth gilt, prioe 2s., by poet. Ss. 2d. 

^WOBKING TS SHEET METAI<: 

Being Praotioal InstructionB for Making and Mending small Artides in Tin. 
Copper, Iron, Zinc, and Brass. Dlnstrated. Third Bdit&on. By the Author of 
•• i^rning for Amateurs," &c. 

In paper, price 6d., by post, fiid. 

WOOD OABVOTG FOB AMATEUBS: 

Containing Descriptions of all the requisite Tools, and fuU InstruetionB for iheii 
use in producing diflerent varieties kA Carvings. lilustraited. 

In paper, price la., by poet. Is. Id. 

FBACTICAIi MECHANICS FOB AMATEUBS: 

A Series of Treatises on Taming, Carpentry and Joinery, Working in Sheet Metal. 
Wood Carving, firework Making, and Printing, niuatrated. 
In Cloch gilt, price lOs. 6d., by poet, lU. 2d. 

OBGANS AND OBGAN BUILDING: 

Giving the History and Constraction of the Modem Organ, and Descriptions of the 
moat remarkable Instruments. With Important Specifloationa of oelebrated 
Organs, mnatrated. By C. A. Edwards. 

In cloth gilt, price 6b., by post, 5s. 4d. 

TUNING AND BEPAIBING FIANOFOBTES: 

The Amateur's Guide to the Practical Management of a Piano without the inters 
ventkm of a Professional. By Chablbs Babbinoton. 

In paper, prioe 6di, by poBt6id. 

TOYMAKING FOB AMATEUBS: 

Containing Instructions for the Home Construction of Sunple Wooden Toys, and 
of others that are moved or driven by Weights, Clockwork, Steam, Blecmdtv, 
Ac. Illustrated. By Jambs Lukin, B.A. (AuUKirof **Tumisg for Amateurs.'* 

In cloth gilt, prioe 4s., by poet 4a. 4d. 

Part I.— SIMPLE WOODS If TOYS, in paper, price Is. 6d.. by post Is. 8d. 
Part IL-CLOCKWOBK. STEAM. andELkCTBICAL TOYS, in paper, 
prioe 2s., by post 28. Sid. 

MODEIj TACHTS and BOATS: 

Their Designing, Making, and Sailing. Illustrated with 118 Designs and Working 
Diagrams. By J. du V. Gbosyemob. 

In leatherette, price 5b., by post, fie. 4d. 

NATURAL HISTORY. 



FBACTICAIi TAXIDEBM7: 

A Manual of Instruction to the Amateur in CoUeoting. Preserving, and Setttaf^qp 
JiTatanl History Bpedmens of all kinds. Ulustrated; By Mohtaou Bbowmb. 

In doth gUt, prioe 8a. 6d., by post* 88, M, 



Practical Handbooks^^^Spcrts and Pastimes, 9 

OOLLBOTrETG BUTTBBFIJBS AXTD MOTHS: 

B«ing DireotionB for Oi4;>tiulBg, KilUxiff, and PreMrviof Ii«pUkn>toiA Mid thdr 
L«nr8B. Ulnstnted. Beprlnted. with additiona, from ^'Flaotioal Tuddonny." 
By MoHTAGU Bbowvx (Author of ** Praotioal Tazldemi7 "). * 

In paper, price la« by poet, la. Id. 

FOFUIiAB BBITISH FUlTGIi 

Containing Deaoriptions and Hiatorlea of the Principal Fiuurt. both Bdible and 
FoiaonouB. of oar Donntnr. Illiiatrated. By Jamss BBmrnM, rJuA^ Ac 

In doth gilt, price 8a. 6d.a bypoBtk8B.9d« 

BBITISH MABIBTB AIiG^: 

Being a Popnlar Aooonnt of the Beaweeda of Great Britain, their Collection 
and Preaerration. Magnfloently Hloatrated with 806 engraTinga. By W. H. 
G&ATrAH. In cloth gilt, price 6a. 6d., by poet, 6a. lOd, 

ZOOIiOGICAIi NOTBSt 

On the Stmctore. Aifinitiea, Habita, and Faonltiee of Animal8!With AdTentnrea 
among and Aneoaotea of them. By, Abthuh Nioolb. F.G.Sm P.B.G.B. (a.athor 
of ** The PozBle of Life, and How it Baa Been Pat Together," ** Ohaptera from the 
Phyaioal Hiatory of the Barth "). 

In veneer, 8to, price 7a. 6d., by poat. 7b. lOd. 



SPORTS AND PASTIMES. 



COITNTBY FOOKBT BOOK AND DTATCY, 1888: 

For Reference and Begiatration. Foil of facta and forma of the greateat value 
and intereat to Oooncry Gentlemen and Sportamen. Oontenta: Diariea and 
Information on Shooting, Fiahlng, Hunting. Athletics, FootbalL Bicycling, 
Coursmg, Racing, Dogs. Poultr; Bzhibitiona. Bowing. Swimming, Meteorology, 
Cricket, Parliamentary Papera. &c., Ac., with Pocketa. PenciL ftc, complete. 
Pricea: In rusaia leather, fie. 6d.s roan.Sa. 6d.: poBtage,2d. 

BIOTCIiBS AND TBIOYCI1E8 OF THE TEAB: 

Being a Chronicle of the New Inventiona and Improvementa for the present 
Season, and forming a Permanent Record of the progreas in the manufacture of 
Bicycles and Tricycles. Deaifned alao to aaaiat intending purchaaora in the choice 
of a machine. Illuatrated. By Habbt Hbwitt GBimir. (Publiahed Annually.) 

In paper, price la^ by poat» la. Id. 

FRACTIOAIi TBAFPINGi 

Being some Papers on Trapa and Trapping for Vermin, with a chapter on General 
Bird Trapping and Snaring. By W. Cabnxgib C* Moorman"). 

In paper, price la., by post. la. Id. 

FBACTICAIi FISHERMAN: 

Dealing with the Natural History, the Legendary Lore, the Captnre of British 
Fresh-water TiOi, and Tackle and Tackle Making. Beantifolly lUaBtrated. By 
J«H Kbsnb. 

In doth gilt, gilt edges, price lOa. ed^ by post, llB. 

NOTBS ON GAME AND GAME SHOOTING: 

Miscellaneous Observations on Birds and Animals, and on the Sport they Afford 
for the Oun In Great Britain, including Grouse, Partridges, Pheaaanta, Harea. 
Babbits, Quails. Woodcocks. Snipe, and Rooks. By J. J. Manlbt, M.A. (Author of 
** Notes on Fish and Fishing"). fUustrated with Sporting Sketches by J. Txmplx. 
In cloth gut, 400 pp., price 7a. 6d., by poat, 7a. lOd. 

FBACTICAIi BOAT BUILDING AND SAILING: 

Containing Full Inatrnctians for Designing and Bidlding PantB, SUfls. Canoes, 
Sailing Boats, ftc. Particulars of the most suitable Sailing Boats and Yachts for 
Amateurs, and Instructions for theirnroper handling. Fully Illustrated with 
Designs and Working Diagrams. By Adbxah Nxibob, CB., Dixob Ebkp, 
A.LN.A., and G. Chbistophbb Diviss. 

In One Volume, cloth i^t., price 7s. ; by post, 7b. 6d, 

BOAT SAILING FOB AMATEURS: 

Containing Particulars of the most Suitable Sailing Boats and Yachts for Amateurs, 
and Instructions for their Proper Handl^, 9k. Illustrated with numerous Dia- 
grams. By G. Chbistofhbb Davixs (Author of " The Swan and her Crew." *c.}. 

In doth gilt, price 6s.. by poBt, 6s. 8d. 



FRACTIOAL FHOTOGRAFHT : 

Being the Science and Art of Photography, both Wet Collodion and the various 
Dry Plate Processes, Developed for Amateurs and Beginners. lUostrated. By 
O. E. Whbslbb. [May also be had in parts as under] : 

in cloth gilt, price 4s.. by post. 4s. 4d. 



VJ'ISIT COLLODION FROCESS: 

The Art of Photography by thia process, developed for Axnateara and Beginnera. 
iBHng Part 7. ef "PraeUeal Photography,**) 

In paper, price 1b., by post. 18. td. 

DR7 FLATE FHOTOGRAFHT t 

The Art of Photography by this Prooeaa developed for Amatenra and Beginnera. 
(BHnQ Part II. cf **Praetieal Photography,**) 

In paper, price la., oy poat. It. Sd, 



ftaefkal ffattJieoit, Publishtd at 170, "Strand, JV.C. 



[d pvUi prioe tLi bj poot 1% Id. 

THB PHOTOGKAPHBB'S POOKBT BOOK: 

GoDUlnlsc Bwiita for nearlr I140 HantiTea, Oomplltd bj 0. K WHan.BB 
[Anthoro^-P — "--' "■ >-■■' 



" tTlutliwI PbotanmphT 



hr"). 
Iw^sr g*. CO. ; b7 port, U, SEtrft. 

CABDB AND CABD TBIOKS: 

Oontalslnc ■ brisl Higtoa of Plajini Oiud*, Toll Inrtniiitltau, with mnitntsd 
ii>^.4> [or plsjInE BHT^ ti\ kuoini jrvnM ol ohtiiaa or (kill, trom Whiat to 
mud F>tlBnM, uidiUreiitiaiiitaipatDTDliuitniiiiibaoliBiiiiinfTilalu. 
la slotti (U^ piioa Sk,, by v«t. ta. id. 
SLmOHT or EASTD: 

BeLncMlnntalnibnottoiubrthBAJdoC whlflli, with propar jnotloat ttM N«MMl 
Kid Dunt lntrlo»t« Triokii 6t hbwndiamkin on ba ■oooB M i n T parfWEued' lUiiB- 
tnled. Bt Bdvut Buna. [Kw •Iio-bs bid In two pvts. ■• tDBoir :} 
Id oloth aiit, priot ta. b7 pom, iLtd. 
DBAWINO BOOH MA.aiO> 

fieina GopiDTlDff ^Moka auicad to Befiiman. and for dlaetaj In dnwlns ioqdu. 
njnT&Uad. IFmmtaa Part I. if ■' aiittit tf Bud.") 

In papal, pries Ea, 1v poat^ la. Id. 

GBAJTD OB STAQS UAaiO: 

Beini Inatnotloiia tor tha PaitoTmanoe ot uon IntrJoaM and gbowy Coniuinc 
Trigke. and nilted to imbttij diaplw. IUnBtnl«d. (fbmliw Part II, of " SMeUt S 
BiMii."| &i paper, prfoa is., b> pott. to. Sd. 

THEATBIOAZ.B - AND TABIiBADX VIVANTB POB 
Amateurs I 

GiTinpfnll DlreoUona aa to BtaM Anmnfemanta, '* Uaklnff np." Ooatnnua. IDd 
Ao^ng. vibh Dnmaroiu niDBtraoona. Bj Cb^. Harkibos. 
In oloCli fUtn prioa El M., b) poili, U, ed. 

BAZAABS AND FANCY 7AXBS. J 

Their OrffanLflatLon iknd Hana^einent^ fflch Ih 
Bxtiaatln£ Honay from the Tleltora, 

FBAOTIOAZj aAHB PBBSJDBVINa: 



HOW TO MAKE SHAVING A PUEASURG I 

!t.-«ona r 




nduAllnff" Razor i^t 
lilSSilr.md'S'tl^ 

EDWABD SUITE (late Ferry & Co., Ld.), 3, Cheapside, London, B.C. 



E, SMITH'S NEW POCKET POSTAL LEHER WEICHER, 

Thla unique and huidjBalanm Is nDBqipasMd. It ia ao small that It 
can b« CKTied In the pooket. traielUiw wiitlng case, vorkboi, or deik, 
and jat»^EhBiuilolB».(tha tun poiial letter weiiht). Itiaperfecilr 
accDrata, and aa there are no ajffuua It cannot nt oat of order, and u 
□ot affected br climate. Each one la warranted and packed In a D»t 
boi with a table ol postal iat« on the lid. Sent poit ftee for Ba. Sd., 



BUWABI) SMITH (late Perry & Co.,Ld.), 3, Cheapside, londoD, E.C. 





HAND, FOOT & ' "-<-L2 



I'lt I X II .x<; i>iii;.SN 



CAN BE WORKED sr A CHILD OF TEN. PRESS AND OUTFIT trom £G Si. 
Patentees and Manufacturers, 

C. G. SQUINTANI & CO., 

3, LUBGAT£MCllSJUJLDIJIGSJ.ONDOII, E.C. 

ALBO DEAI.ERS IN TTPB AND PRINTINO HATBBIAL. 

avi?r.,ffltfxa'»sissa".,sW"<5.ss."KSi«;a''« 



STEVENS' SILICON 

JEWELLERY REVIVER 

TABLET. 



IM«i BfM, FiM Ttm, M 



Siu, PrMt Fits, 11 Stunpi. 




THIS UNRIVALLED POLISH 

{Direct Jrom Natwe'i Laboratojy) 

li not a mumEaotoied twtiole, bnt b very remarkable nbtnial prodnction, 
the beat inbituiiw kDown for Cleuung and Poluhing Gold, SQret, 
and Jewels withoat the l«Mt fnjniy, and wHI praveut peuls beoowing 
diBDolonred. 

Sold in a huidiome Utile box, with Brnah, Lrvtber, DireetioliB for 
Use, kn Analyiia, uid nnmeKRiB TMtimonialH, prioe 1b. 

A Iat^ aise, ooutainiuft alao b Biiif Cleuung SMok, and one for 
oleaoing Stnda and Bottom, prioe 2b. 

The SILICON ia klao Bold In Fowdm, for Plate Cleaiiiiis, mt 6d. 
and la. pet box, and ii 



To be had throagh all Cbemlata, Fauo; Oooda Dealere, Jewellera, Brnsh 

Shopa, and IronmongetB, throughout the kmgdom. 

Wholesale of all London Fano; WarehonHa and Wboleaale Dmggiata, 

and of the Pioprietoi, in bolk, rongh, or in powder. 



GEO. STEVENS, 

SOLE IMPOSTEB, 
376, STHz-AJSTD, LOOSriJOIT. 



SPRATTS PATENT 

Meat " Fibhne" Vegetable 





(WITH BEETROOT). 



THE LATEST IMPROVEMENT. 



USED IN THE ROYAL KENNELS. 

Boyal Kennels, Asoot, April 2, 1882. 
Dear Sirs,— Yonr Meat Bisonits containing Beetroot are not to be 
equalled. — Fbank (Joodall. 



These Bascnits, made according to oar Improved Patent, contain 
Beetroot as vegetable matter in addition to the other highly nntritions 
ingredients need in the mannfaotnre of onr Patent Meat '* Fibrine " Dog 
Cakes, which, for the last twenty years, have had such a world-wide 
reputation. 

The NuTBiBNT and Anti-Scobbutio properties ot Beetroot are un- 
rivalled, and it is the only vegetable that retains its virtues unimpaired 
under the great heat required in biscuit baking. 



BEWABE OF WOBTHLESS IMITATIONS!!! 

Made of unsound and cheap ingredients, thus enabling the makers to sell 
them to the trade at a low price, so that the dealers get a better profit 
than by selling ours. These imitations are supplied by some tradesmen 
even when asked for ours, and for the protection of honest traders we 
shall feel obliged if our customers will kindly notify us whenever these 
frauds are perpetrated on them. 

Please see that every Cake is stamped *' Spratts Patent " 

and a "X." 

PREPARED PUPPY FOOD, 

Highly Becommended by the Field, 

Bears Puppies from birth; can also be given to Pups whose mothers 

are bad milkers. 3s. per tin. 



Address-" SPRATTS PATENT," BERMO"^ 



*.». 



DR. NICHOLS' 

FOOD OF ff E ALTH 



i xiijijijfiiii i iiiwnniiwji ^ ^ Tfrrrrrrrrtfinrfi 

InoaUuMe for INDIGESTION and CONSTIPATION, 
PORRIDGE, BLANCMANGE, PUDDINGS, Ae. 



DR. NICHOLS' 

S ANITARY S OAP 

FOB THE TOIL^^T# 

BATH, 
^- I NURSERY, 

SICK ROOM. 



BRILLS SEA SALT 



SHOULD BE USED DAILY 
IN HOT, COLD, OR TEPID WATER. 



•25 



PREPARED WITHOUT TROUBLE. 



INVALUABLE IN TH E NURSERY 

or 



G. REES' Pictures. 




AND STILI^ 



A StmigKls for the Start. 

" S9it bfv FnnMtor." 
" Ther fln^ bark tprynrdi^oBtbejso 



of tha trae, tha aeuilii* aon," 
tioHn(ewalDli«UiewoiteiiJc9." 



"The arem Hui ud SMI." 

" And itiuid I b«n u Idle looktMNi, 

Thon lellnt, I tluDk Cbee Dot." 
Th« Death. 
■■ TUl UuT biTs nm the IDi uid kUIad 



George Rees'" 

Heotb oolonred bT huia bj onr own iiOiM, wUb J 
In Bea a ill torts M„Dr6toii3 Sa. 

I, roihefl W. Micdi 



18S1. IroqnolA 

lem! 8ii Bern 
ISIS. Seftpa 



Cnn>l 



Boftetwrr 





^^Sl BNOWfLIOHT, Copper Ptale Eorrmvinf, bIdoIt 
=^ oolooied W build, ^» B7 lii W. Price W8. 

Also, ume riu endpiln, ukdcoloiured bj hend. 
PfimCiaS DAOlLiA^HONBTVOOD, PLUNOBB 

coohabSe; Hid msTBR-RiN. 

Alao, B«nie riie. eetonwd bjrhand, Be. eeota, _ 
SU8TBB UcaRATHTHONEYMOdN, aQSA.LD. 
or Tbe Sec of T FlotDTM Bent Ouriite >i» (or EEe. 




^^ 


■J 


r'^^ 


Wl^ 


IfAJI' 


^''/| 


Plii 


llllf' 


'^m 


^ 




m 



TiIvBonTier. BiieMbjU. 
_inlns Ticim BnUeotL 

M mtrodnotaoDfby wilUe, Blze 

w above lorxn ■ oBidtal eeC of phjtim. 
Tlis aia. FABCIK «t BVOBATZVO*, after the Old MaBtera. 



l^BiHl 



le TnnifisTirUioii, bi BoStele. SluenbrU. 



and lent on reedpt « t&. 



n, SPECUIi PABGELB ol PliJttuw bonclit at Gnat 
ibe ofleia exBeytioliaUir aheap. 
BNOBATINOS. In PARCELS, from * to ID, tor tie. CHB0H08, In SBTS, bom i to 1!, foe Ha. 

OLEOdRAPHB, In BBBIBB, of a to B, tot He. 
AU, NKV. Euntsd In tha b«M manner, nluble tor Drmwlof Room, Dtalni Boom, Slltinc 
" °--'-mt,^Ht»JTj_B«dBooa.lIm«g.lw.._)w.__^A^^^^ 



ill "2^" I5B "}»^end^" 



, BBd Ml* fiCra «ih 11 
pNfnred. whettier Hi 

Sanoi/Bmiti, GEORGE REES, 11s, strata- 

WbDleeale Depot-U, a, and It, Bnaiall Stmt, Corrat Oirain^WaiiBt^ 
Omlal oHnHm irtcni to Bnvrt OrOen. 




THE 




Kv www wwwwwwv 
ENNEL 



Entry Free. 






HONIHLYK f HRONICLE 









A Record of Events Bearing on Dogs, 

Of Importance to Breeders, Exhibitors, and Owners 

in General. 



ANNUAL SUBSCRIPTION, PEEE BY POST, la. 6d. 



IT CONTAINS: 



Registers of Pedigrees, 
Birtlis of Pups, 
Dogs at Stud, 
Cliange of Ownership, 



Stud Visits, 
List of Cliannpions, 
Prize Winners at Exhi< 
bitions, &c. 




And Notes on all Occurrences of Permanent 

Interest in Canine Circles are briefly 

Recorded from Month to Month. 

THE PEDIGBEE BE6ISTEB, which is a leading and important 
featore, giyes the Anthentio Breeding of Dogs of all yarieties, and 
we offer to Bbgistbb Winners at all Dog Shows and Field 
TelAlLS in Great Britain FREE OF CHARGE. 

THE TEABLY VOLUMES when Bound and Indexed, form 
THE MOST COMPLETE KENNEL STUD BOOK. 

Entry Forms s&rdfree on receipt of stamped and addressed 

envelope. 



170, STRAND, LONDON, W.C. 




• E. ZMZOTJIsTT, 

BUILDER, 

154, Blackstock-road, Finsbmy Park, N„ 

Manufactures Portable Greenhouses, 



Builds Plain or Artistic Conservatories, 4c. 



Price List on application, or by post for two stamps. 



rm,ua 







These portable honaes are made in The above Ponltr; Honie ii proDonnoed 

oomplete parts. Any amateur oonld to be the beet and oheapeet in the 

pnt them together, market. Portable, and euity pnt 

Seat ftee per laU from «a KM. tosether. 



MY LIST CONTAINS: 

Sketches of Poultry Requisite" 

GREENHOUSES, GARDEN SEATS, LAWN MOWERS, 
GARDEN TABLES, SWINGS, 

And Numerous Articles for the Garden. 



QUXUI AHJiB ZiDASBD IiIGETS, from S*. par Toot. 



ESTABLISHED ISTt. 



Like all grand conceptions the process is remarkable for its simplicity, 
AND JOTJBNAIi OF THIS HOUSEHOLD. 



HjIiTJSTie»JLTEID. 



PUBLISHED EVEBY 

MONDAY, WEDNESDAY, & FEIDAY. 

PRICE TWOPENCE. 



Classified Advertisements 

Of ThouBands of Artides of every description for Exchange, or Sale, or Wanted, by 

private persons. 

Through thi$ department all kinds qf propertv may be procured or dUpoted of without 
publieitv, with marvelloue cheapness, and PERFECT SECUBITT FROM DISHONEST 
PERSONS, FuU particulars are cfiven in each issue. 

The Advertisements are classified in the following Departments, and in each is 
nearly every description of article connected with it that can be imagined-. A full 
Index is added, so that any article wanted is readily f onnd : 



Atiabt, 

Bbxc-a-Bbac, 

CouvTBT House, 

Domestic, 

Dbess, 

Fabk, 

FlNJiNCIAL, 



FiKB Abts. 

Gaedeh, 

Jewellery ajsd Plate, 

KENinEL, 
LlBBABT, 

Mechanics, 
Music, 



PlOBONS, 

PouLTBT Yard, 

Babbits, 

Biding and Dbivino, 

Scientific, 

Spobts and Pastimes^ 

WOBK Table. 



General Adtebtisements, — Advertisements of articles the handiwork of 
Amateurs are inserted at the rate of 4d. for IS words, and Id. extra for every 
additional 3 words. 

The Literary Portion. 

The Literary portion consists of Art, Dramatic, Scientific, and Hnsical News of 
the Week; Critiques on Music, &o. ; Articles and Notes upon CSanaries and Foreign and 
British Cage Birds; Places at Home and Abroad; Working in Metals and Wood; 
Coins and Tokens; Artistic Work for Amateurs; Noteworthy Books recently pub. 
lished; Various Literary Subjects; Cookery for Amateurs; Violin Playing; Art of Fan 
Painting; Various Branches of Amateur Mechanics; Domestic Matters; Becipes of all 
kinds; Present Fashions, with original Illustrations; New Materials; "Ftaicj Work of 
different kinds ; Cultivation of Flowers, Fruit and Vegetables; Dogs; Babbits; Horses; 
Goats; Kennel; Farming; Poultry; Pigeons; Beports of Poultry, Pigeon, and Babbit 
Shows, &c., &C. 

TERMS OF SUBSCRIPTION, INCLUDING POSTAGE: 

Any one issue. Any two issues. All three issues. 

». d. 8. 'd, s. d. 

Quarter 2 S ... 6 4 ... SO 

Half Tear 5 4 ... 10 8 ... 16 O 

Year 10 8 ... 21 4 ... 32 O 

These prices include postage from the Head Office to the subscriber, but if preferred 
the Agent will supply the copies, making a reduction for the cost of postage, which would 
be saved. 

The issues can be had separately without detriment to their interest. 

SPECIMEN COPY FOR TWO PENNY STAMPS. 



OFFICE: 170, STRA.ND, LONDON, W.C. 



ROWLAND'S Toilet Articles, 

20, BATTON GARDEN, LONDON. 




ROWLAND'S ODONTO 



HJid polii]ieB uid 



OrPKABL DESTIPEICE is at inestyimablB ™li__ __ , „ _ 

the t«eth» ■tren^Cheniiiff tha ^r^ims, and ^viiig- h. pIcAAant Fn^rance 
It endicat«B tartar from the t&oth, prevanbfi and arreBta deoay, oju 
prflHerrflfl Uia auamei, t^ which it imports a pear!.'" ' '^ " " 

lAlle th™fMt'o( Ita being an^irS free from 
oonutitutes it the safest and pnrest tooth powder 
■Pennine OdonW hti4 a 3d. Government stamp 

ROWLAND'S MACASSAR OIL 

Ilnnirersally in Mg-hrmnte for ita nnprecedenteilBaccssB daring the lost BO jmu 
iji promoting the growth, restoring, improTlng, and beantifTinr the homaa hjdr. 
It prevents hair from falhng off or turning grey, strengthens weu hair, cleanno it 
from Bcorf and dandriff, and makes it beantiinl]; soft, phabia, and glossj. Tit 
children it ia especially recommended, as forming t^e Ihibis of a beantlfTiI bttHl of 
hair, while ita intiodudion into the noner; ut Boyalty ia a eolBcient proof ot it* 



ROWLAND'S KALYDOR, 

botanical preparation, perfeotlj free trtna all miuovl or metallie 
.- lb ia distinguished for its extremely hluid, pqrifjrin^, and aoothing 
. the akin ; wliile bj its action on tha pores and minute seontoiy Tenela, it 
ites a healthy tone, allayi erery tendenoy tn tnHamnntioa. md thne ettentnally 



ih it indoMB of the hands and ki 



itaanbUt^of 



of (oothing iiTita- 



.terihaTinjrvl^flod i^ render* tha ikln Kdt, amooai^. ^^^^'S™^^';::. 

OfallCbemlrti.iitWM. Avoid ahe>« ipurian* Inltitloiu. BolA. "^ ^^ ^'^'"^ 
bl perfunury. 



Why many Persons Permanently Submit 




" far Airii dr/icl ^ Ifolu 



Jrl (tfm a mwdir." 



GREY HAIR 

E-atlier than attempt to Restore it. 

Irt^— Beomn tha old fuhioned knd o^eotiomble Hkit SreB di; np and spoil the Hair. 

Slid.— BxaillM tli« majoiity of "Hur ButoierB "_ bring uis naare into ridionle by pra- 

dadng only a eiokly yelloir tint oi dirt; grMnish atiin, ingtMd of k piopei oolonr, 

Ths folloviav TntlmonUlfl (of many boodredB r«CAlYedJ decUrfl tlie thIiu of 

LATKEILLE'S HYPERION HAIH RESTORER 



UIMMtl™^! 



ilrtothsBEALLT 



iidMBlBrfnK g»«liaSi, *8 n«ir am »1^ drf:f aMeotion to wn taTliut 



LclRdlle'i HjpsriDn : 



F clM. oBsreH Froio InUmted m 



«■ b< ntobitalT nftiA«d, u 



■PBOIKBV TBSTIMOWXAI.S. 

tt, Bonl asoi»«ti«t. SCockpDrt. i Hlgltttreet, Ocmhun. ITOti, 

FebruMJ » IP" ' " "— 

Dub Sia,— Hj luii went whita Uunugh Irr 






ffiSSS I 



lR ntR,— 1 flndoH BtuBpt for uiaUi«r botti* 



dIu u It w« In mj jonng d^. 
a old, unci nil my Mends w — 
toreOrom whtu to brown. Yr 
M mo jou Uke o( thlB. Yooral 



wu qnil* mj ^ It alfO lEcejv the hair from f blUlur 



a nwui^n ™'- ■nm.n— » 1-"- 

-uend It Kiyiranv. 



fiiLr-noAH »nd mo uuthBr bottlB of TOOT ^p^ 
rion HalrBMtoreT: IbebT irlUim tflKUmuiy to ra 
li^iui Terr plBMiuit to nn, both M to dmtUaam 
imd nbssnce Ot dlBagneablt imell. 

Tom* tmlT.F. DI ImaiatM, 
1, Fir-AtTfiet, firdenbun. 



esyiirTronrs truly, T. CoixM! ' 
■rFurahiun, HBDti,0ct.1ll,in5. 



Yoora nspKSttnl^ 
cdi. 



HjipHteD Hair Re 



•■ 81R.-I nntlutf^^i 
TTyperlon HaIt R«ltor«r, Bonw fur 1 
miainder for D3THlf : It la tbg bB<b : 



Aotnrerla alio sropTietor of Xiiktreille'a SJxoeliioi' liotlos. which ia a leoftrat* 
prvparation, of luUTeranl leiiuto tot 20 reara paat, aa a Frodnoer of Hiilv. 




LUXURIANT AND BEAUTIFUL HAIR, 

"took m tUi ptottitw." 

LATREILLE'S EXCELSIOR LOTION,, 
WHISKERS AND MOUSTAOHIOS^ 

AND OTTREB. OF BALDBSaS. 

Prioo iu.M. wrl^lUB. Can !"■ Iml nr rnir nbiiml*!. Ummeli n«ri^»r, *;in;or, »« 
KilmMa. Bnltini. Thmnpiiao, Huviuuliiu, Mn* *"a C«„ lu luv oUuw wiiol««]ii O' — '-' ~ ' 



Pr, OAVTXOV>— Ki iMttM l.n •»)[ Foe IdinllUa'a Scwniicir XntiMii. lUul laluia aavllilBI 

■-*' — ■■-■ ■■- ---— ' — ^, itvudlTiir «T«r limoi)' iwini, Iim InltaraBn 

'"w.Mtft ■'iXOBlSlOa 1-OTf — ^^ 



kin liDlt«ti<ii^ nhloli 



ifntlirKmipoi 



HAIR DESTROYER. 



MBS. JAMES'S DEPILATORY! 

IS.'irASTl.Y .\Xl) PKIIMAXKNTl-lf 

REMOVES SUPERFLUOUS HAIRS 



iFACB, NKCK. OR ABMS. WITHOUT INJURY TO TEE SKIN, 
HO KADv anovVD as wxtkoos it. 



To itf had <if moil Chemists, or « 6oj: cy ('( lenliwith dirsctionij 
/or use) free from ehservation, Post Frm/or JS Stamps. 



MRS. A. JAMBS, 

"2268, CALEDONlAlf EOAD, LOKBOS. 



(kTi^vtt; 




"m^ 



iS^ 



I 



s 



I Pi*., 9a. Silt FU„ «» ad., QUt, Ba. 



T o ivr a- JL, 

A Speoifio for 1 1 E U R a L G I a . 

to BaUEsa nl 4b. ed. and Ua. 0[ alt OhetiilaU,aDil of 

ALLEN i. HANBURYS, Lombard Street, London. 
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